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5.23.2.125 AON MTX M3 ІРС СІН... 0Ш 568 
5.23.2.126 AON MTX МА РС СТАЕ ........................................ 568 
5.23.2.127 AON MTX M5 РС СҮНІ.....ТТІШш 569 
5.23.2.128 AON МТХ 60 ІРС CTRL................ аиан. 570 
5.23.2.129 AON МТХ S1 ІРС СТН... 571 
5.23.2.130 AON MTX S2 ІРС СТН... ТТ 572 
5.23.2.131 АОМ МТХ S3 ІРС СТНІ........ ТТЫ 573 
5.23.2.132 AON МТХ S4 ІРС СТНІ..... Тш 574 
5.23.2.133 AON MTX S5 LPC СТН... 0Ш 575 
5.23.2.134 AON МТХ S6 LPC СТН... 576 
5.23.2.135 AON MTX S7 LPC СТН... 577 
5:23.2:136 GPU2DDR.LEPGC OTRL_/u uuu uuu ie e ieu inea 578 
5.23.2.137 WTLCP2DDR LPG СҮНІ....... ТТТ 579 
5.23.2.138 WCN2DDR LPO СТВЕІ...... Те 580 
5.23.2.139 MM2DDR ІРС СТНІ.......е шаа 581 
5.23.2.140 AON2DDR РС СТНІ..... Шеш 582 
5.23.2.141 CM42AON ІРС СТН... 583 
Spreadtrum Communications, Inc., Confidential and Proprietary 15 of 2522 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


[^B SPREADTRUM' 


V0.9 


5.23.2.142 OVERHEAT СТВІ....о.. ыы 
5:23:2:143 SKLE TMPO........ titer erret Fi teet i edhe 
5.23.2444 SKLE IMPIT наушник рда иинин арыыны ШИЙ арнаны дарынды 
5.23.2:145 SKLE TMP 2 шина и ин nent dei En рындай 
5.23.2446 SKLE ТМРЗ Zoiie rend на ЬЕ 
5.23.2.147 DBG PWRUP SEL дааа ии наити 
5.23.2.148 НУВААПрОНО..............ллл.алə844ғ444ға 21. 
5:23. 2149 RVBAADDR L u белен Шынаа анны Ын ины нс aasan lasa dass 
5:23.2:150 RV BAADDR2 аланы 
5.23.2151 БҮВААРрЫВЗ, 9555 ен иен entere t re тент M e нені 
5.23:2.152 АА64Ы32.еегімаге ен bebe e іннен ааа фо с 
5.23.2.153 CAB3 ЕрВОНО............222222....,.-.МРІЖ., М... 
5.23.2.154 РОВСР SIM1 ТОР СТН... м... 
5.23.2.155 PUBCP_SIM2 ТОР СІН... ыы 
5.23.2.156 РОВСР SIM3 ТОР СІНЕ... ы 
5.23.2.157 AP_SIM_TOP_CTRL.................. u С%......%.................. 
5.23.2.158 5У5 DEBUG BUS SEL Сенна 
5.23.2.159 5Ү5 DEBUG BUS SEL CF8G!l ................................................. 
5.23.2.160 SYS DEBUG BUS SEL СРӘ2................................................. 
5.23.2.161 PAD DBG BUS SEL CFG1.................. e 
5.23.2.162 РАО DBG BUS SEL CFQ2 ................ see 
5.23.2.163 PAD DBG BUS. SEL СРӨЗ...................................................... 
5.23.2.164 BONDING. OPTION .3,.... 8... 
5:28.2.165 СЕ LIFE: СҮМБЕ... activities eterna 
5.23.2.166 МСМ АОС СЇ КЖ®Ә®ЫЎ)...................................................-......-..... 
5.23.2.167 CHIP. ТОР PLL СМТ DONE................ ene 
5.23.2.168 УУОМЧБУЗАСРЕ11 ..................2............4......... 
5.23.2.169 МСМ SYS СЕСО.......... ы 
5.238 | oC e9 СҒӘ diasin ganai aaia 
5.23.2.171 CM4 MPU DISABLE ............... eene ens 
5.28.2 32 МА 5ТАТИ6......................2.4.М1121. 
5.23.2.173 МВІ5Т EFUSE CTRL.......... seen 
5.23.2.174 АОМ АРВ FREQ CTRL.............. eene 
5.23.2.175 CAB3 PROT CTRL NON SEC .................... e 
5.23.2.176 С65Ү5 CFG _NON_SEC............ eee 
5.23.2.177 CR5  PROT CTRL NON SEC ................. eee 
5.23.2.178 РАО DBG BUS SEL CFQ4 .............. e 
5.23.2.179 PAD ОВа BUS SEL CFG5.............. ^. e 
5.23.2.180 РАО DBG BUS SEL СРӘБб...................................................... 
5.23.2.181 INT ВЕО PWR UP FLAQ................ eene 
5.23.2.182 INT ВЕО РМА DOWN FLAG ................ ен 
5.23.2:183.10- DLY СІНЕ iai лаанын ананын 
5.23.2.184 РМО Н5Т МОМТОВ...Л.... ее 
5.23.2.185 THM RST МОМТОВ....о.....еаағт- 
5.23.2.186 АР RST. МОМТОВ...о.л.--ы 
5.23.2.187 ca53 RST. МОМТОВ.........ын 
5:28. 2188 BOND ОРТО ы зенезсімрмер вен на Т те 
5.29 p 199 RES REGO Кырын тен ам ене беле НДЫ 
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5.24 


5.25 
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5.23.2.190 RES НЕ u uuu ree tete iaa anii 619 
5.23.2.191 АОМ QOS Сеенеененнннене 619 
5.23.2.192 BB_LDO CAL START.................. a... 620 
5.23.2.193 АОМ МТХ РНОТ СЕО...........шм000м0м ызыны 620 
5.23;2:194 LVDS: CRG нани рн 621 
5:23.2:195 PLL ГОСК "QUT SEL, сомен аналаны а 622 
5.23.2.196 FUNCTST. СТА. 0...........0.аым4г аа 623 
5.23.2.197 FUNCTST  CTRL 1... essent 623 
5.23.2.198 FUNCTST СТА 2........... seen 624 
5.23.2.199 Мр НӨТ ҒБ.АС........... ыы 624 
5.23.2.200 са53 СЕС..................м..м200А6 enne 625 
5.23.2.201 RES НЕО2...................2...2.---4ТУЫ,.... 625 
5.23.2.202 RES НЕОӨЗ......................,%.7./7.%.7. 626 
5.23.2.203 RES НЕО4....................7 Мб... 626 
5.23.2.204 RES НЕО5..................41..2..Х3.47.......... 627 
5.23.2.205 RES_REG6.................................. 1... R. Ә....Ә.................. 627 
5.23.2.206 RES_REG7.................................... A... W ........................... 628 
5.23.2.207 AON АРВ В5%.................Ф@%......8.....% З... 628 
5.23.2.208 FUNCTION ОМА ВООТ АООВ.. нн. 629 
PUB control register ........................................ Ш .Ә......................... 629 
5.241 > Memory map © u ғғ е 629 
AON PMU control register........................... enne nhe nnns nnne nns 630 
5.254 — Метогутарс а Eoo Т 630 
AON СІК control regista ..............9м...............1........2....2..2.2.2.2......... 630 
5.261 Memory map .......... ы. Иш)... чыи а 630 
SERDES Control........... аһ. А... A аанай ајыран 630 
5.27.1 Control registers... eene 630 
5.27.1.1 _Метогу тар.......неннненененененнненннениннне 630 
5.27*.2  Һедіѕїеѓаеѕсиіріоп ............................... 630 
5.27%1 ЗА FUNC si НА 630 
Jr AR WC. ЕМ................2.2222222222. а... 631 
owe /N,5 МРЕОММЕЕ_ЕМ.................... или линии tnn ............ 632 
5276 FUNNEL OVERFLOW ............................ нын. 633 
БАШ] 7 БУМ СОТ OFF LEN... Centre cete het td e rene 633 
027.148: ВІТ-НЕМЕНБЕ, need eene Epiro ерата aides 634 
5.27.1.9 СНЗ LA SAMPLE RATE нн 634 
5.27.2 Application NOIES eesse ninne ANAA AAT Eaa 635 
СМ4 AHB Недетег........неенененненнененненненнннен 635 
5.28.1. Метогу тар: ооо ан 635 
5.28.2 Register девсприоп........щненнненнненнненннениненнннн 635 
5.28.21. `СМА2ЕВ.... 2: denies a aera d ate edid ese АЙЫ рн наше 636 
5:28.22 CMA SOFT АГ онлаин reese 637 
5:28:23. AHB: PAUSE ии анна 639 
5.28:2.4 CM4 SEP СТЕ али оснивати пат вина ай 639 
5.28.25 СМ4 СК ЕМС СВ 640 
5.28.26 СМ4 CORE ЗУЗПСК Сенна. 641 
5.28.27 СМ4 CORE AUXFAULT СР. 642 
5.2828 СМ4 CORE CFG1....................... нынын ө 642 
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528.20, "РРО CRG) uie ren еда нар адан рй а lisas 644 
5.28.2.10 CM4 MAIN 5ТАТООТ....... е 644 
5.28.2.11 СМ4 1МТ_$ТАТ........... ини саанан ананна enne 646 
5:28:212 AHB MTX GTEQ uu u aaa sasawaqa eee een 646 
5:28.2.19. AHB МТХ СОЛИ atr ененнен нн 647 
5.28.214 ОМО СТЕНО: а тањи пивари ааа аарыны Ына 648 
528.215 НТС PERI ЕВ; u, и инат оздравее ee Вател 649 
5.28.2.16 СМ4 ARCH SOFT ВВТ 649 
5.29 X Analog-Digital interface ......... eire ett pee надаа ен 650 
5.29.1 Control гефбев.щшшннненненненнененненннниннни 650 
5.29.1.1 > Memory пар... минна 650 
5.29.1.2 Register баевсгіріоп........еаеллтш 651 
5.29.1.3 analog pll top GPIO_CLK_CTRL......0... на 652 
5.29.1.4 analog pll top ТУРШ СТНІ0.......ы 653 
5.29.1.5 analog pll top TWPLL. СТНІЛ...... ы 654 
5.29.1.6 | analog pll top TWPLL СТАІ2...............................:.................. 655 
5.29.1.7 analog pll top TWPLL BIST. CTRL.......................................... 656 
5.29.1.8 analog pll top LPLL СТНІ0........ 657 
5.29.1.9 analog pll top РП СТАГА# А АМ, #................................ 658 
5.29.1.10 analog pll top LPLL СТЕ... sese 659 
5.29.1.11 analog pll top LPLL BIST. CTRL.............................................. 660 
5.29.1.12 analog pll top ӨРІП СТАІО..................................................... 661 
5.29.1.13 analog pll top ӨРІП *&@TRI81.................................................... 662 
5.29.1.14 analog pll top ӨРІП СТАІ2..................................................... 662 
5.29.1.15 analog pll top GPLL BIST CTRL...................... eee 663 
5.29.1.16 analog pll top IPPLL СТАО .................................................... 664 
5.29.1.17 analog pll top IPPLL СТБІЛ о... 666 
5.29.1.18 analog pll top IPPLL СТВ2 аа. 666 
5.29.1.19 analog pll top IPPLL BIST. CTRL............................................ 667 
5.29.1.20 analog pll top TEST 55С CTRL...................... se 668 
5.29.1.21 analog pll top ANA РП ВЅМ№Р................................................. 669 
5.29.1.22 analog pll top ANA РП РОМҮ............................................... 669 
5.29.1.23 analog dpll thm top DPLL CTRL0........................................... 671 
5.29.1.24 analog ар! thm top DPLL CTRL1........................................... 672 
5.29.1.25 analog ар! thm top DPLL CTRL2........................................... 673 
5.29.1.26 analog dpll thm top DPLL ВВТ CTRL.................................. 673 
5.29.1.27 analog ар! thm top DPLL THM CTRL................................... 674 
5.29.1.28 analog dpll thm top THMO CTRL 0........................................ 675 
5.29.1.29 analog dpll thm top THMO СТА 1 ........................................ 676 
5.29.1.30 analog др! thm top ANA DPLL DUMY................................... 677 
5.29.1.31 analog тр! thm top_MPLL_CTRL0.......................................... 679 
5.29.1.32 analog_mpll_thm_top_MPLL_CTRL1.......................................... 680 
5.29.1.33 analog тр! thm top MPLL СТАІ2.......................................... 680 
5.29.1.34 analog_mpll_thm_top_MPLL_CTRL3.......................................... 681 
5.29.1.35 analog тр! thm top MPLL BIST. СВ. 682 
5.29.1.36 analog тр! thm top MPLL THM CTRL.................................. 683 
5.29.1.37 analog тр! thm top ТНМ1 CTRL 0....................................... 684 
5.29.1.38 analog тр! thm top ТНМ1 CTRL 1....................................... 685 
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5.29.1.39 analog трі! thm top ANA MPLL DUMY................................. 686 
5.29.1.40 analog bb top ANA BB PWAR CTRL....................................... 689 
5.29.1.41 analog bb top ANA BB RST CTRL ............... "n 690 
5.29.1.42 analog bb top ANA BB SINE CTRL....................................... 691 
5.29.1.43 analog bb top BB Ва СВ. 693 
5.29.1.44 analog bb top ANALOG ТЕЅТ................................................. 694 
5.29.1.45 analog bb top ЕРИ СТАЦО..................................................... 695 
5.29.1.46 analog bb top ЕРІП СТЕВІЛ........лаы 696 
5.29.1.47 analog bb top RPLL. СВ2 аа. 697 
5.29.1.48 analog bb top RPLL BIST СВ... 698 
5.29.1.49 analog bb 1ор_ААРС_СТАЕТ................ sess 699 
5.29.1.50 analog bb top ANA ВВ RSVD................... sete 700 
5.29.1.51 analog bb top TEST СК СТР. 701 
5.29.1.52 analog bb top TEST SSC CTRL.................. s... R. Ми... 702 
5.29.1.53 analog bb top TSEN СТН0........л.л.м ы 703 
5.29.1.54 analog bb top TSEN CTRL1 .................................:.................. 704 
5.29.1.55 analog bb top AAPC TEST 0.................................................. 706 
5.29.1.56 analog bb top WRAP GLUE CTRL......................................... 707 
5.29.1.57 analog bb top AAPC TEST _1.................................................. 708 
5.29.1.58 analog bb top AAPC TEST. 2.................................................. 709 
5.29.1.59 analog bb top AAPC TEST Зан 709 
5.29.1.60 analog bb top AAPC TEST _4.................................................. 710 
5.29.1.61 analog bb top TSEN СТАІ2.................................................... 711 
5.29.1.62 analog bb top TST TSEN CTRL ............................................. 712 
5.29.1.63 analog bb top TST TSEN 5Т50.............................................. 713 
5.29.1.64 analog bb top TST ТЕМ STS СО ВО. 714 
5.29.1.65 analog bb top TST _TSEN_STS_C0_ R1 .................................. 715 
5.29.1.66 analog bb top TST ТЕМ STS СО R2.................................. 715 
5.29.1.67 analog bb top TST ТЕМ STS С0 АЗ .................................. 716 
5.29.1.68 analog bb top TST ТЕМ STS С1 Н0..22..222............. 717 
5.29.1.69 analog bb top TST TSEN STS 61 В1 .................................. 717 
5.29.1.70 analog bb top TST TSEN STS С1 R2 .................................. 718 
5.29.1.71 analog bb top TST TSEN STS O1 АЗ .................................. 718 
5.29.1.72 analog bb top TST TSEN STS C2 Н0........2............ 719 
5.29.1.73 analog bb top TST TSEN STS C2 В1........2........... 719 
5.29.1.74 analog bb top TST TSEN STS C2 R2 .................................. 720 
5.29.1.75 analog bb top TST ТЕМ STS C2 АЗ .................................. 721 
5.29.1.76 analog bb top TST ТЕМ STS C3 R0.................................. 721 
5.29.1.77 analog bb top TST TSEN STS O3 R1 .................................. 722 
5.29.1.78 analog bb top TST ТЕМ STS СЗ R2.................................. 722 
5.29.1.79 analog bb top TST TSEN STS C3 R3.................................. 723 
5.29.1.80 analog bb top ANA ВВ ООМУ а. 723 
5.29.1.81 analog bb top REG SEL СЕС 0............................................. 724 
5.29.1.82 analog тірі 951 4lane DSI 4L ТХСІКІАМЕ........................... 728 
5.29.1.83 analog тірі dsi 4lane DSI 4L ТХРАТА0.............................. 730 
5.29.1.84 analog тірі dsi 4lane DSI 4L ТХРАТА1.............................. 733 
5.29.1.85 analog тірі dsi 4lane DSI 4L TXDATA 2.............................. 736 
5.29.1.86 analog тірі dsi 4lane DSI 4L ТХРАТА3.............................. 738 
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5.29.1.87 analog mipi dsi 4lane DSI 4L TXDATAESC .......................... 741 

5.29.1.88 analog тірі dsi 4lane DSI 4L 5ТАТЕ_НХ ............................. 742 

5.29.1.89 analog тірі dsi 4lane DSI 4L ЕАА ........................................ 747 

5.29.1.90 analog тірі dsi 4lane DSI 41 CTRL....................................... 751 

5.29.1.91 analog тірі dsi_4lane_DSI_4L_RSVD...................................... 754 

5.29.1.92 analog тірі dsi_4lane_DSI_4L_TEST....................................... 755 

5.29.1.93 analog тірі dsi 4lane DSI 4L DATALANE CTRL ................. 756 

5.29.1.94 analog тірі dsi_4lane_DSI_DUMY_CTRL................................ 762 

5.29.1.95 analog тірі dsi 4lane REG SEL CFQG 0................................ 762 

5.29.1.96 analog тірі dsi 4lane REG SEL CFQG 1................................ 766 

5.29.1.97 analog usb20 USB20 TEST PIN....................... sse 768 

5.29.1.98 analog usb20 USB20 UTMI CTL1 .................. sees 770 

5.29.1.99 analog usb20 05820 BATTER РІ ..........................:............. 773 

5.29.1.100 analog usb20 USB20 ОТМІ СТІ2........................................... 774 

5.29.1.101 analog и5р20 05820 TRIMMING..................... nme 776 

5.29.1.102 analog usb20 05820 PHY BIST TEST .................................. 778 

5.29.1.103 analog usb20 REG SEL СЕО. 779 

5.29.1.104 analog usb20 REG. SEL СҒӘ 1.............................................. 782 

5.29.1.105 analog top REG SEL CFG _0................................................... 783 

5.29.1.106 analog top REG SEL CFQG 1.................. e 786 

5.29.1.107 analog top REG CTRL Оин 788 

5.29.1.108 analog top REG. СВО ае 790 

5.29.1.109 analog top REG CTRL 2 m....................................................... 793 

5.29.1.110 analog top REG CTRL РОМУ ................................................. 794 

5.30 Aon Security Register............ ы... М Ғ......................................:...........:......... 795 
5.30.1  Сопгогедвеволшишиишинннененененененненненнннен 795 
5.30.1.1 > Метогу тар...“...нненененнненнненнннне 795 

5.30.1.2 Register баевспіріоп......... әш 795 

KU WR CIECNS- S" 796 

IU c NES ROMS ELS MM 797 

5.30.1.5 | FUNCDMA NORMAL ЕВА 798 

604,6 EXCA53 СРЕ@_СТНЕ................... нь u... ................ 799 

5.30.1.7 secure efuse boundry ................................................................ 800 

10071.85 DMA SEG EB слани t eter Cte өзне лені eed 801 

30.19 ЕБОЗЕ SEC EB. ал аи уйнадын ины 801 

Б.Э PCRS: SUDSYSLOM Lu Lu te adie нии а 802 
5.311 — Control registers... ener entente senten trn enne 802 
5:91- L4. Метогу MAD es ин ен tendit odi и 802 

ВВ VBC interface .................42М4М 100 нинен 802 
5.32.1 Control гедвев.шшшшнененннннененненненнннни 802 
53211. Метогутар љиљани данаа АНА der iv ca guide 802 

AP Sübsystéemu u ——————————————— 803 
6.1 eir ——————Á——— "€ 803 
6.2 PrOCOSSON e C ——————————— ана 803 
6.3 AP Memory Марша ———————————— 803 
6.4 luec 806 
6.5 ОМА. —————————————————— Е 810 
6.5.1 @У ЗЫ ТОЖУ О О К Г К Т 810 
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6.5.2 Реаштеб ИРЕК ЕН ЕККЕН КЕТЕ ЕТГІ 810 
6.5.3 Іпїедгайоп ЖЕПП е- ЖИНИ НИНИ ИН НИНИН ЛОГ Г СГ 811 
6.5.4 Signal бессгіріпп еее 812 
6.5.5 Function Певсприой RT 815 
6.5.5.1 General Бесстіріпп....... анна 815 
6.5.5.2 Standard 8 Full DMA Channels ...... sene 815 
6.5.5.3 BC Weide EE т itl лиан 816 
6.5.5.4 ОМА Раџѕе Em 816 
6.5.5.5 Channel Priority and Агбіїгаїіоп......................................: 817 
6.5.5.6 Address Fix Моавв...ллллаллғығ nennen 817 
6.5.5.7 Address Wrap Mode .................... essen een mene 817 
6.5.5.8 Endian & Data Switch .......... линии ии 818 
6.5.5.9 Un-aligned Word Access .............................W.. A... F... .. 818 
6.5.5.10 Мога Раскіпа..................7%ь Мб... 820 
6.5.5.11 Channel Execution Flow ....анинонеченнненени 820 
6.5.5.12 Link List.......................................1..... R... ..... N.................. 822 
6.5.5.13 Hardware Request Ве-аіосаѓеа.................................................. 822 
6.5.5.14 One Channel Start Other Сһаппе!............................................... 823 
6.5.5.15 Error Configuration... eene 824 
6.5.6 Control гефв!егв.....ееинечененннннннннненнннненене 824 
6.5.6.1 Memory тар... теле ғы 824 
6.5.6.2 Register description + .......3................................. 829 
6.5.7 Application Tlotes таға КИН ЧИ ТИЕГІ 853 
ЭМОТӘНОынновандынсаа ЧА нанда налы аған edet ДЕ 854 
esame s A 854 
6.7.1 Оуеглем MEE _ ЧЕЊ ЧОО ил амны ыла дара 854 
6.7.2 Features WA A u —-———————————————— 854 
6.7.3 Büs Timing& NONSE use 855 
6.7.3.1 Timing Mode and related рагатеїег............................................ 855 
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7.4.4.172 
7.4.4.173 
7.4.4.174 
7.4.4.175 
7.4.4.176 
7.4.4.177 
7.4.4.178 
7.4.4.179 
7.4.4.180 
7.4.4.181 
7.4.4.182 
7.4.4.183 
7.4.4.184 
7.4.4.185 
7.4.4.186 
7.4.4.187 
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УВС ПАС ЕО6 COEFA1 H ........... eee 1826 
УВС DAC EQ6 СОЕҒАТ Пеене 1826 
УВС ПАС ЕО6 СОЕҒА2 Н .................................................... 1827 
VBC DAC EQ6 COEF42 ан 1827 
VBC ВАС EQ4 GCOEFO-H ie rrt tenter 1828 
VBC. DAC. ЕО4 COEFO 1.22.2... ал инини ннан 1828 
VBC РАС. ЕО4 СОЕРІ H..........:. need 1829 
ҮВС ПАС ЕО4 СОЕРІ 1........ы1 1829 
VBC DAC ЕО4 СОЕ? Н.....лл.... 1830 
УВС DAC ЕО4 СОЕ? І........л ы. 1830 
VBC DAC ЕО4 COEF3_H.......................................... ыш... 1831 
VBC ПАС ЕО4 COEFS І...........аы 1831 
VBC DAC ЕО4 СОЕҒ4 Н.....л... ы 1832 
VBC DAC EQ4 СОЕҒ4 |.............................. 9%... ҸӘ... 1832 
VBC ПАС ЕО4 СОЕРБ-Н.....л.ш.ы. 1833 
VBC DAC ЕО4 COEFB5_L................. R. ..... ee eee 1833 
VBC DAC ЕО4 СОЕР6 Н........ > .Мб.%,.2................... 1834 
VBC DAC ЕО4 СОЕР6 нее 1834 
VBC ПАС ЕО4 СОЕ Н........ы 1835 
УВС DAC ЕО4 COEFT І........ 1835 
УВС ПАС ЕО4 СОЕЕ8 Не 1836 
VBC. DAC EQA4 COEFS L.........." eee 1836 
МВС DAC B4 СОРҚӘ НВ..................................................... 1837 
УВС DAC ЕО4 COEFS9 L.........:: mmm 1837 
УВС ПАС EQ4 COEF!10 H ........ eee 1838 
VBC DAC ЕО4 COEF!10 L............ eee 1838 
VBC DAC ЕО4 COEF!11 H .............:, eee 1839 
VBC DAC ЕО4 COEF!11 1... ыы. 1839 
УВС DAC ЕО4 СОЕҒІ2 H ......... ee 1840 
VBC DAC ЕО4 COEF12 L.........:.... ee 1840 
ҮВС DAC ЕО4 COEF!13 Н.................................................... 1841 
WBC DAC ЕО4 COEF!13 L........1. eee 1841 
VBC DAC ЕО4 COEF!14 Нана 1842 
VBC DAC. ЕО4. COEFT14. [ийининин ыда ши инн Ынаш 1842 
VBC_DAC_EQ4. COEF15: H... алии нинин 1843 
УВС. БАС. ЕО4 COEF15. [с.н анн: 1843 
ҮВС_ РАС ЕО4 СОЕҒ16 Н .................................................... 1844 
VBC ПАС ЕО4 СОЕҒ16 1..................................................... 1844 
VBC DAC ЕО4 COEF!17 Н.Ш. 1845 
УВС DAC ЕО4 COEF!17 ен 1845 
УВС ПАС ЕО4 COEF!18 Не 1846 
VBC ПАС ЕО4 СОЕ ТВ L..............."" eee 1846 
VBC ПАС ЕО4 COEF19 Н ..........." eee 1847 
“Уве DAC ЕО4-СОЕР19: Б. nite tiennent tn 1847 
VBC DAC ЕО4 COEF20 Н ................ eee 1848 
VBC DAC ЕО4 СОЕР20 Пеене 1848 
VBC ПАС ЕО4 COEF21 Нненененен 1849 
VBC DAC ЕО4 СОЕ? Пеене 1849 


33 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ $РВЕАОТВОМ" 


7.4.4.188 
7.4.4.189 
7.4.4.190 
7.4.4.191 
7.4.4.192 
7.4.4.193 
7.4.4.194 
7.4.4.195 
7.4.4.196 
7.4.4.197 
7.4.4.198 
7.4.4.199 
7.4.4.200 
7.4.4.201 
7.4.4.202 
7.4.4.203 
7.4.4.204 
7.4.4.205 
7.4.4.206 
7.4.4.207 
7.4.4.208 
7.4.4.209 
7.4.4.210 
7.4.4.211 
7.4.4.212 
7.4.4.213 
7.4.4.214 
7.4.4.215 
7.4.4.216 
7.4.4.217 
7.4.4.218 
7.4.4.219 
7.4.4.220 
7.4.4.221 
7.4.4.222 
7.4.4.223 
7.4.4.224 
7.4.4.225 
7.4.4.226 
7.4.4.227 
7.4.4.228 
7.4.4.229 
7.4.4.230 
7.4.4.231 
7.4.4.232 
7.4.4.233 
7.4.4.234 
7.4.4.235 
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УВС DAC ЕО4 COEF22 Не 1850 
УВС ПАС ЕО4 COEF22 нн 1850 
УВС DAC ЕО4 COEF23 Не 1851 
УВС ВАС: ЕО4 COEF23.L..: ence ини 1851 
VBC ВАС ЕО4 СОЕР24 Нушин ини ннн tenentes 1852 
УВС ПАС ЕО4 СОЕР24 лен 1852 
VBC DAC  EQ4 СОЕР2Б H.........: needed 1853 
VBC DAC ЕО4 COEF25 L............ "eem 1853 
VBC DAC ЕО4 СОЕР26 Н .................................................... 1854 
VBC DAC ЕО4 COEF268 1.......................................а............. 1854 
УВС DAC ЕО4 COEF27 Неин 1855 
ҮВС DAC ЕО4 COEF27 1.............................:...... аа 1855 
VBC DAC ЕО4 COEF28 H....................... h... A... 7... Мм. 1856 
VBC DAC ЕО4 COEF28 L........................... s... S, f... 1856 
УВС _ADC01_EQ6_COEF0_H................. A... W... Say .......... 1857 
ҮВС_АРсСо01_ЕОб СОЕҒО |................................................... 1857 
VBC_ADC01_EQ6_COEF1_H .................................................. 1858 
VBC ADCO1 ЕО6 COEF1 |................................................... 1858 
VBC ADCO1 ЕО6 СОЕ? Н.................................................. 1859 
VBC ADCO1 ЕО6 СОЕҒ2 Па 1859 
УВС ADCO1 ЕО6 COEFS Н .................................................. 1860 
VBC ADCO1 ЕО6 СОЕҒЗ 1...............2.2.2.. 1860 
VBC ADCO1 ЕО6 COEFA Н.................................................. 1861 
VBC ADCO1 EQ6 COEFA нее 1861 
VBC ADCO1 EQ6 COEFS5 Н.................................................. 1862 
VBC ADCO1 EQ6 COEFS5 ан 1862 
VBC ADCO1 EQ6 COEFS6 Н.................................................. 1863 
VBC ADCO1 EQ6 COEFS L............... eee 1863 
УВС. ADCO1 ЕО6 СОЕ Н.................................................. 1864 
VBC А0С01 ЕО6 СОЕ? ен 1864 
VBC А0С01 ЕО6 COEFS8 Н.................................................. 1865 
УВС АОС01 ЕО6 СОЕҒ8 |................................................... 1865 
VBC ADCO1 EQ6 COEFSO9 Н.................................................. 1866 
VBC ADCO1 EQ6 GOEF9 |................................................... 1866 
VBC ADCO1 EQ6 COEF!10 Н................................................. 1867 
VBC ADCO1 EQ6 COEF!10 а 1867 
VBC ADCO1 ЕО6 COEF!11 Не 1868 
VBC ADCO1 ЕО6 COEF!11 ен 1868 
VBC ADCO1 EQ6 СОЕҒ12 Н................................................. 1869 
VBC ADCO1 ЕО6 СОЕҒ12 нн 1869 
VBC ADCO1 EQ6 COEF!13 Н................................................ 1870 
VBC ADCO1 ЕО6 COEF!13 L............... "4. eee 1870 
VBC ADCO1 EQ6 СОЕҒ14 Н................................................ 1871 
VBC ADCO1 ЕО6 COEF!14 нн 1871 
VBC ADCO1 ЕО6 СОЕҒ15 Н................................................. 1872 
VBC ADCO1 ЕО6 COEF!15 нн 1872 
VBC ADCO1 EQ6 COEF!16 Н................................................. 1873 
VBC ADCO1 ЕО6 COEF!16 еее 1873 
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7.4.4.236 
7.4.4.237 
7.4.4.238 
7.4.4.239 
7.4.4.240 
7.4.4.241 
7.4.4.242 
7.4.4.243 
7.4.4.244 
7.4.4.245 
7.4.4.246 
7.4.4.247 
7.4.4.248 
7.4.4.249 
7.4.4.250 
7.4.4.251 
7.4.4.252 
7.4.4.253 
7.4.4.254 
7.4.4.255 
7.4.4.256 
7.4.4.257 
7.4.4.258 
7.4.4.259 
7.4.4.260 
7.4.4.261 
7.4.4.262 
7.4.4.263 
7.4.4.264 
7.4.4.265 
7.4.4.266 
7.4.4.267 
7.4.4.268 
7.4.4.269 
7.4.4.270 
7.4.4.271 
7.4.4.272 
7.4.4.273 
7.4.4.274 
7.4.4.275 
7.4.4.276 
7.4.4.277 
7.4.4.278 
7.4.4.279 
7.4.4.280 
7.4.4.281 
7.4.4.282 
7.4.4.283 
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УВС ADCO1 ЕО6 СОЕҒ17 Н................................................. 1874 
VBC ADCO1 EQ6 СОЕҒ17 L..........L... eee 1874 
VBC ADCO1 EQ6 COEF!18 Н................................................ 1875 
VBC ADCO1 ЕО6 COEF!18 L............... m 1875 
VBC ADCO1 EQ6 COEF19 Н................................................ 1876 
VBC ADCO1 ЕО6 COEF!19 а 1876 
VBC ADCO1 EQ6 COEF20 Н................................................ 1877 
VBC ADCO1 ЕО6 СОЕҒ20 нн 1877 
VBC ADCO1 ЕО6 СОЕҒ21_Н................................................ 1878 
VBC ADCO1 ЕО6 COEF21 нее 1878 
VBC ADCO1 EQ6 COEF22 Н................................................. 1879 
VBC ADCO1 ЕО6 COEF22 нон 1879 
VBC ADCO1 EQ6 COEF23 На eee 1880 
VBC ADCO1 ЕО6 COEF23 нее 1880 
VBC ADCO1 ЕО6 COEF24 H ..............: ene ee 1881 
УВС ADCO1 EQ6 СОЕҒ24 лен 1881 
VBC ADCO1 EQ6 COEF25 Н................................................ 1882 
VBC ADCO1 EQ6 COEF25 нн 1882 
VBC ADCO1 ЕО6 COEF26 Н................................................ 1883 
VBC ADCO1 EQ6 COEF28 нн 1883 
VBC ADCO1 EQ6 COEF27 Н................................................. 1884 
VBC ADCO1 EQ6 COEF27 нн 1884 
VBC ADCO1 EQ6 COEF28 Н................................................ 1885 
VBC ADCO1 EQ6 COEF28 1................................................. 1885 
VBC ADCO1 EQ6 COEF29 Н................................................ 1886 
VBC ADCO1 EQ6 COEF29 нн 1886 
VBC ADCO1 EQ6 СОЕРЗО Н................................................ 1887 
VBC ADCO1 EQ6 СОЕҒЗО L................ eee 1887 
УВС ADCO1 ЕО6 СОЕЕЗ1_Н................................................ 1888 
VBC А0С01 ЕО6 СОЕЕЗ1_|................................................. 1888 
VBC ADCO1 ЕО6 COEF32 Н................................................ 1889 
VBC ADCO1 EQ6 СОЕҒЗ2 нн 1889 
VBC ADCO1 EQ6 СОЕЕЗЗ Н................................................ 1890 
VBC ADCO1 ЕО6 СОЕҒЗЗ |................................................. 1890 
VBC_ADC01_EQ6_COEF34_H Не 1891 
VBC ADCO1 ЕО6 COEF34A нн 1891 
VBC ADCO1 EQ6 COEFS5 Н................................................ 1892 
VBC ADCO1 EQ6 COEFS5 L.............. 1" eee 1892 
VBC ADCO1 EQ6 СОЕРЗ6 Н................................................ 1893 
VBC ADCO1 EQ6 COEFS68 нн 1893 
VBC ADCO1 EQ6 COEFS7 Н................................................ 1894 
VBC ADCO1 ЕО6 COEF37 |................................................. 1894 
VBC ADCO1 EQ6 COEFS8 Н................................................ 1895 
VBC ADCO1 EQ6 COEFS38 нее 1895 
УВС ADCO1 EQ6 COEFS9 Н................................................ 1896 
VBC ADCO1 EQ6 COEFSg9 1.............2..2.2..2... 1896 
VBC ADCO1 EQ6 COEFA0 Н................................................ 1897 
VBC ADCO1 EQ6 COEFAO 1................................................. 1897 
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7.4.4.284 
7.4.4.285 
7.4.4.286 
7.4.4.287 
7.4.4.288 
7.4.4.289 
7.4.4.290 
7.4.4.291 
7.4.4.292 
7.4.4.293 
7.4.4.294 
7.4.4.295 
7.4.4.296 
7.4.4.297 
7.4.4.298 
7.4.4.299 
7.4.4.300 
7.4.4.301 
7.4.4.302 
7.4.4.303 
7.4.4.304 
7.4.4.305 
7.4.4.306 
7.4.4.307 
7.4.4.308 
7.4.4.309 
7.4.4.310 
7.4.4.311 
7.4.4.312 
7.4.4.313 
7.4.4.314 
7.4.4.315 
7.4.4.316 
7.4.4.317 
7.4.4.318 
7.4.4.319 
7.4.4.320 
7.4.4.321 
7.4.4.322 
7.4.4.323 
7.4.4.324 
7.4.4.325 
7.4.4.326 
7.4.4.327 
7.4.4.328 
7.4.4.329 
7.4.4.330 
7.4.4.331 
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УВС ADCO1 ЕО6 COEFA41 _Н................................................. 1898 
УВС ADCO1 ЕО6 COEFA1 нн 1898 
VBC_ADC01_EQ6_COEF42 Н................................................. 1899 
МВС_АрСО1_ЕОб_СОЕРА2 ааа 1899 
УВС ADC23 ЕО6 COEF0 Н.................................................. 1900 
VBC ADC23 ЕОб СОЕРО Слао лана 1900 
VBC ADC23. ЕО6 СОЕРА H irausi 1901 
VBC ADC23 ЕО6 СОЕ 1 еее 1901 
УВС ADC23 ЕО6 COEF2 Н.................................................. 1902 
VBC ADC23 EQ6 СОЕҒ2 Пеене 1902 
VBC ADC23 EQ6 COEFS H ........................................«......... 1903 
УВС ADC23 EQ6 COEFS L............. etre 1903 
VBC ADC23 ЕО6 COEFA H ............ nmm 1904 
МВС ADC23 EQ6 COEFA L......................... “У... М6... 1904 
VBC ADC23 Еб СОЕБ5 Н...................................а............ 1905 
VBC ADC23 EQ6 СОЕҒ5 леене 1905 
VBC ADC23 EQ6 COEF6 Н.................................................. 1906 
VBC ADC23 EQ6 СОЕҒ6 ен 1906 
VBC ADC23 ЕО6 СОЕ Н................................................... 1907 
УВС ADC23 ЕО6 СОЕ? нн 1907 
VBC ADC23 EQ6 СОЕҒ8 Н .................................................. 1908 
VBC ADC23 EQ6 СОЕЕ8 L..........." eee 1908 
VBC ADC23 ЕО6 COEFS9 Н.................................................. 1909 
VBC ADC23 ЕО6 COEFS9 L.............: "emm 1909 
VBC ADC23 ЕОб СОЕҒ10 Н................................................. 1910 
VBC ADC23 ЕО6 COEF!10 1................................................. 1910 
VBC ADC23 ЕО6 COEF!11 На 1911 
VBC ADC23 ЕО6 COEF!11 L........... 4 "ee 1911 
УВС ADC23 EQ6 COEF12 Н................................................ 1912 
VBC ADC23 ЕО6 COEF12 |................................................. 1912 
VBC ADC23 ЕО6 COEF!13 На 1913 
VBC ADC23 EQ6 СОЕ ТЗ ee 1913 
VBC ADC23 ЕО6 COEF!14 Н................................................ 1914 
VBC ADC23 ЕО6 COEF!14 ан 1914 
VBC ADC23 ЕО6 COEF!15 Н................................................. 1915 
VBC ADC23 ЕО6 СОЕҒ15 нн 1915 
VBC ADC23 EQ6 COEF!16 Н................................................. 1916 
VBC ADC23 EQ6 СОЕҒ16 1................................................. 1916 
VBC ADC23 ЕО6 COEF!17 Н................................................. 1917 
VBC ADC23 EQ6 COEF!17 а 1917 
VBC ADC23 EQ6 COEF!18 Н................................................. 1918 
VBC ADC23 ЕО6 COEF!18 ан 1918 
VBC ADC23 EQ6 COEF!19 Н................................................. 1919 
VBC ADC23 ЕО6 COEF!19 |................................................. 1919 
VBC ADC23 EQ6 COEF20 Н................................................ 1920 
VBC ADC23 EQ6 СОЕҒ20 нн 1920 
VBC ADC23 ЕО6 СОЕЕ21 Н................................................. 1921 
VBC ADC23 EQ6 СОЕҒ21_1................................................. 1921 
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7.4.4.332 МВС ADC23 EQ6_COEF22 Н................................................ 1922 
7.4.4.333 МВС ADC23 ЕО6 COEF22 нее 1922 
7.4.4.334 МВС ADC23 EQ6 COEF23 H................................................ 1923 
7.4.4.335 МВС ADC23 EQ6_COEF283_L................................................. 1923 
7.4.4.336 МВС ADC23 EQ6 COEF24 Н................................................ 1924 
7.4.4.337 МВС ADC23 EQ6 COEF24 L................................................. 1924 
7.4.4.338 МВС ADC23 EQ6 COEF25 Н................................................ 1925 
7.4.4.339 МВС ADC23 EQ6 COEF25 |................................................. 1925 
7.4.4.340 VBC ADC23 EQ6 COEF26 Н................................................ 1926 
7.4.4.341 МВС ADC23 EQ6 COEF268 неин 1926 
7.4.4.342 МВС ADC23 EQ6 COEF27 Ни... 1927 
7.4.4.343 МВС ADC23 EQ6 COEF27 Гена 1927 
7.4.4.344 МВС ADC23 EQ6 СОЕҒ28 Ние 1928 
7.4.4.345 МВС ADC23 EQ6 COEF28 Сл... 1928 
7.4.4.346 МВС ADC23 EQ6 COEF29 Н.......а04ы4ы тты. 1929 
7.4.4.347 МВС ADC23 EQ6 COEF29 Сл ла 1929 
7.4.4.348 МВС ADC23 ЕОб СОЕЕЗО Н ................................................ 1930 
7.4.4.349 МВС ADC23 ЕС6 COEF30 1................................................. 1930 
7.4.4.350 VBC ADC23 ЕС6 COEF31 Н ................................................ 1931 
7.4.4.351 МВС ADC23 ЕС6 COEF31 L................................................. 1931 
7.4.4.352 МВС ADC23 EQ6 COEF32 Н................................................ 1932 
7.4.4.353 МВС ADC23 EQ6 COEF32 |................................................. 1932 
7.4.4.354 МВС ADC23 EQ6 COEF33 Н ................................................ 1933 
7.4.4.355 МВС ADC23 ЕОб COEF33 ................................................. 1933 
7.4.4.356 МВС ADC23 EQ6 COEF34A Н ................................................ 1934 
7.4.4.357 МВС ADC23 ЕО6 СОЕҒЗ4 лишени 1934 
7.4.4.358 МВС ADC23 EQ6 COEF35 Н................................................ 1935 
7.4.4.359 МВС ADC23 ЕОб COEF35 ................................................. 1935 
7.4.4.360 VBC. ADC23 EQ6 COEF36 Н................................................ 1936 
7.4.4.361 МВС ADC23 EQ6_COEF36_L................................................. 1936 
7.4.4.362 МВС ADC23 EQ6 COEF37 H................................................ 1937 
7.4.4.363 МВС ADC23 EQ6 COEF37 Глинени 1937 
7.4.4.364 МВС ADC23 EQ6 СОЕЕЗ8 H................................................ 1938 
7.4.4.365 МВС ADC23 EQ6 СОЕЕЗ8 L................................................. 1938 
7.4.4.366 МВС ADC23 EQ6 COEF39 Н ................................................ 1939 
7.4.4.367 МВС ADC23 EQ6 COEF39 L................................................. 1939 
7.4.4.368 МВС ADC23 EQ6 СОЕҒ40 Н................................................ 1940 
7.4.4.369 VBC ADC23 EQ6 СОЕР4О Глинени 1940 
7.4.4.370 МВС ADC23 ЕОб СОЕЕ41 Н................................................ 1941 
7.4.4.371 МВС ADC23 EQ6_COEF41_L................................................. 1941 
7.4.4.372 МВС ADC23 EQ6 СОЕР42 Н................................................ 1942 
7.4.4.373 МВС ADC23 ЕС6 COEF42 нее 1942 
7.4.4.374 МВС DAC ТОМЕ GEN СТЕ. 1943 
7.4.4.375 МВС DAC ТОМЕ GEN РАВАМО ........................................... 1943 
7.4.4.376 МВС DAC ТОМЕ СЕМ РАВАМ ........................................... 1944 
7.4.4.377 МВС DAC ТОМЕ СЕМ РАВАМ2............................................ 1944 
7.4.4.378 МВС DAC ТОМЕ СЕМ PARAMS ........................................... 1945 
7.4.4.379 МВС DAC ТОМЕ СЕМ PARAM ........................................... 1945 
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7.4.4.380 МВС РАС ТОМЕ СЕМ РАВАМ ........................................... 1946 
7.4.4.381 МВС DAC ТОМЕ GEN РАВАМБ6Є ........................................... 1946 
7.4.4.382 МВС РАС ТОМЕ СЕМ PARAWMT ........................................... 1946 
7.4.4.383 МВС DAC ТОМЕ GEN РАВАМ ........................................... 1947 
7.4.4.384 МВС РАС ТОМЕ СЕМ РАВАМЯ ........................................... 1947 
7.4.4.385 МВС РАС ТОМЕ GEN ЕМ ........................................ не 1948 

7.4.5 Change: Рот ES 1949 
Mültimedia:-Sübsystëny..... е шины ен s ке нала Еа 1950 
8.1 Multimedia data p3lhu u, k ET 1950 
8.1.1 ID она авина меен ны О 1950 
8.1.2 Diagram of Multimedia data рай... ааа 1950 
8.1.3 MM memory mapping нн на 9... Т. АМ. 1950 
8.2 ШӨЛГЕ eee eee ОУ re Уо ЧИ ES > 1951 
8.2.1 ОТЕУ ОЮ. ЧЮ. Э. ER 1951 
8.2.2 ССИ À A чь m 1951 
8.2.3 Signal ЧезсирНоОп................ „знании ыры... 09e sees 1952 
8.2.3.1 Diagram of ОСАМ WRAP Interface.......................................... 1952 

8.2.3.2 Timing Diagram of image data interface .................................... 1954 

8.2.4 Function девсгіріоп..............Ж6.4Э-б............................... 1958 
8.2.4.1 Diagram of DCAM ТОР... 000 1958 

8.2.4.2 Clock & reset............ қы 9....9..!.......................................... 1960 

8.2.4.3 SRAM сопбам шол Ж\......%..®,................................................. 1961 

8.2.4.4 CAP- МІРІ: поља а босы О ette 1962 

8.2.4.5 Full PATH со Зал Уа и лова ee 1963 

8.2.4.6 Binning AW H.......W88............................................................... 1965 

8.2.4.7 AEM S. eh, Verc 1969 

8.2.4.8 PDR ch. ЧОККО ОГ ОУ К К С КС К К 1974 

8.2.4.9 DCAM AXI. МА5ТЕВ......... е 1979 

8.2.5 Control гебв!егв...нининннененненнененненннниннен 1980 
8.2.5.1 ММ DCAMO АРВ SLAVE Register Address Мар................... 1980 

8.2.5.2 Осат0 Memory Address Мар ................................................... 2026 

8.2.5.3 MM DCAM1 АРВ SLAVE Register Address Мар................... 2026 

8.2.5.4 Dcam1 Memory Address Мар ................................................... 2061 

8.2.5.5 MM DCAM AXIMMU SLAVE Register Address Мар.............. 2061 

8.2.6 Дррисаноп NOES DE 2078 
8.2.6.1 DCAM register configure sequence........................................... 2078 

8.2.6.2 DCAM RESET configure sequence........................................... 2079 

8.2.6.3 DCAM INT 578 Пейай....о......ы 2079 

8.2.6.4 ОСАМ IF Shadow Недев. 2081 

8.2.6.5 Software operation suggestion .................................................. 2082 

8.3 dccem UI 2083 
8.3.1 em —————————— ——— О 2083 
8.3.2 RID M ————————— 2083 
8.3.3 Signal description... eren te aci dee ela ERE Eee dd 2084 
8.3.4 Function GeSCriptlon ни ни ааа аннан айынан ананнын 2084 
8.3.4.1 JPEG EnG60ding.. a PX 2084 

8.3.4.2 JPEG о ове аге та дан имеет нн бен ЕЙ атын ШЕ 2086 

8.3.4.3 МСО: Еогтаї: г.а ннн а Ша енде дано 2086 
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8.3.4.4 DCT/IDOGI ee D 2087 

8.3.4.5 Huffman Encoding ...................... essem enn 2088 

8.3.4.6 Data Марртд.......енененененененене 2091 

8.3.5 nicis: 2092 

8.3.5.1 Memory Mapei a E 2092 

8.3.5.2 Register description ..........шенненненененннене 2095 

8.3.6 Application (Ге) (ересек Dm 2134 

8.3.6.1 еге нйн т u, ЛИК ЕЕ 2134 

8.3.6.2 Program Мое ERES 2135 

8.4 edd cul EET 2136 
8.4.1 ТЕЬ. ТОО 2136 

8.4.2 Реаште$.......: зарание =. ФЬ Ч 2136 

8.4.3 Function description... Ф... ФЬ. 2136 

8.4.3.1 Diagram of СРР_ТОР.................................... Ras.. M Е... 2136 

8.4.3.2 PathO Thumbnail Scaler........................ seen 2136 

8.4.3.3 Path1 Rotation ............................. a 89 ЛА\,....%................ 2137 

8.4.3.4 ОМА Раїћ....................................... Ж. Ф... ..................... 2137 

8.4.3.5 Program Сиіа....................@%......&.....% З... 2138 

8.4.4 Control registers.................................... 90 098 9. Ж У............................... 2142 

8.4.4.1 Memory тар ................... 9. ...................................... 2142 

8.4.4.2 Register девстіріоп........ ае 2144 

8.5 МӨР ыздын ене и o ЧА РА 2178 
8.5.1 ei А ТТТ, РИ ТТЫ 2178 

8.5.2 UU ЧОТА ЧЕ RIA 2178 

8.5.3 Function Ддезсгїрїїоп„............%ъщЎ.............................................................. 2178 

8.5.3.1 Diagram of МВР ТОР... 2178 

8.5.3.2 Оесойе data Qog E 2180 

8.5.3.3 Encode data раш......нненененнненннене 2182 

8.5.3.4 СОВ CoO SC lis ———————— а 2186 

8.5.4 Control гесв!егв...ининнннненненнененненннннннен 2186 

8.5.4.1 АРВ Memory тар.............ннененнненннннне 2186 

8.5.4.2 APB CTRL Register Descriptions .............................................. 2187 

8.5.4.3 VSP_GLB_REGs & setting ВАМУ ............................................. 2191 

8.5.4.4 VSP GLB registers description .................................................. 2193 

8.5.4.5 BSM control гедівіетв........... ғә 2207 

8.5.4.6 BSM control registers description .............................................. 2207 

8.6 e^ AB IE КК О О О О Г Г ГЛ ГК С КС 2215 
8.6.1 ell ЛКК КК УГУ К Л К MÀ 2215 

8.6.2 Жс с а У 2215 

8.6.3 Signal дезсприоп.....енененненнененненненнннеи 2218 

8.6.3.1 LL» ARI Hum ———Ó/«aa— 2218 

8.6.3.2 APBntertace uu и ни er ERE EN exp Ede Esa» 2219 

8.6.3.3 Miscellaneous и епасе................ннененененен 2220 

8.6.4 FUNCTION = еее 2220 

8.6.4.1 Color Space Conversion ....а..а теат 2220 

8.6.4.2 Dithering. ES 2223 

8.6.4.3 Blending & Color Key .................... sse 2224 

а = AO + A1 — АО * А1л = (1 — A1) * RO + Rí;g = (1 – A1) *GO + G1;b = (1 — A1) * ВО + ВТ; ...... 2225 
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8.6.4.4 Clipping EM 
8.6.4.5 {Ее eem 
8.6.5 Control гефв!егв.инененннененнененненннннннен 
8.6.5.1 Memory таре: u a Ene cente е к НИ DE Et ks 
8.6.5.2 Register descriptiOTi zoo recte tg ree edo exe nte evi 
8.6.6 |прететаноп$:. линии нална ыллар ER 
8.6.6.1 Module: Mierarchy ины eat taeda 
8.6.6.2 Memories Нециігетепів..........л.л./ да са 
8.6.6.3 Bandwidth езсітайоп...........елаетыыыы 
ОРУ СЕ ЕУ О О О О К О К УУ Г ы ГТ Г 
8.7.1 Оуе —————————Áá—Á ЧИЛИ 
8.7.2 ЖБД EMEN ~ ЊУ 
8.7.3 Signal девсгіршоп.... ыы... Ф... ә: 
8.7.3.1 AXI interface.................................................... СЙ... ӘӘ... 
8.7.3.2 APBiinterface............................................ a... ҸӘ. ly eee 
8.7.3.3 DSI DPI/eDPI Іпетасе......... еш 
8.7.3.4 Miscellaneous Interface ................ sss 
8.7.4 Function description .............................9*.... V... Pese 
8.7.4.1 Data Path ............................ 96.028 0. ЖУ............................... 
8.7.4.2 YUV2RGB ....................... #Ry...S,....3N....................................... 
8.7.4.3 Data РГопта!.................. ини ини nennen nnne 
8.7.4.4 Blending ....... sm... W..... R. А\................................................... 
8.7.4.5 lec qM mu uu БП 
8.7.4.6 DPI Interface No “ООУ О О О С ГУ en an 
8.7.4.7 eDPI Interface ....-%мнЎ.............................................................. 
8.7.5 DPU lite REG Register Address Мар... 
8.7.5.1 ОРУ \ЩЕАЗО№,..................... тыи tnnt enne nn нап nennen nnns 
8.7.5.2 Dl. * EPA 
8.7.5.8 Шү, ӨЙ jad—————————— 
8.7.5.4 PRANEL НӘТ EE 
8.7.5.5 БО ЗЕСОНЕ 2224002 ва Шыны асирдин edu 
8.7.5.6 DPW QOS Ju u ннн ненин nr АРА ЫЫЫ aqa ada 
8.7.5.7 ВС: COLOR me ТТТ 
8.7.5.8 LAYO BASE ADDRO гидин entere etae cbr eed низа“ 
8.7.5.9 LAYO- BASE ADDR ыалын уйинин aaa 
8.7.510 CAYO GCTHBEzu ideae анаға Аралығы 
8.7.511. LAYO SIZE ееенавекемені земли а анна ты ЫН; 
MEM MEE SUMI 
8:75:19... LAYO РОЗ т ЕЕЕ ТТГ 
8.7.5 14.. LAYO ALPHA: uu u u aS Шинин ааа 
8.7.515. LAYO ОК ионы адалынан ded a она aqa aaa 
8:7:5:16  LAYO-PAELETE.. cete reat E t рвања 
87.517 LAYO CROP START iicet rende nte etae orbe pte а 
8.75.49. ТАҮ1 BASE ADDR0 uuu aaa ten ret res наны tea 
8.7.5.19 LAYI BASE ADDR1: u ае 
87.5:20 LAYI СТЕ аорта ainda identi en 
8:7.5:21. LAYI- SIZE ТТТ ма нее M 
8:7.5:22 LAYI PITCH, u u q a оао они 
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8.7.5.23: "БАХА РОБА а на дее айкыры ннан 2313 
8.7.5.24: LANA ALPHA iiie tmt e enger ettet edita reet eas 2313 
8.75.25. ТАУ СК ливров сатири“ 2314 
8:55.20" LAYI-PALLE TE бабаһы ettet ttt ада кк ан 2314 
8.7:5:27 :LAYI CROP START uu uu testen sahen vene iaa deu nn a uud 2314 
8.7.5.28 LAY2 BASE ADDRAO ................: sees 2315 
8.7.5.29 LAY2 BASE ADDR!1 .............ы 2315 
8:7.5:30. LAY2 :GTRL iiie eiit u inne exea inn а един 2316 
8.7.5:31.. (LAV 2 SIZE г.а ditate epu edi ped einge ва дк Ea eunte ed 2317 
8:7.5:32. LAY2-PITGHL... iiid net inneren reale dann iuda ведра een rds 2318 
8.7.5.33 'EAY2. POS iui аи өзіні енко ао аи 2318 
8.7.5.34  LAY2 АГРНА.....................222ы..-ЮҰ-.,. .Э.. 2319 
8.7.5.35  LAY2 СК.....о...ш-қь.һ7. F. Nay. 2319 
8.7.5.36 LAY2 РАЦЕТЕ................................................ A... Бу ЭЖ”... 2319 
8.7.5.37 LAY2 CROP ЅТАВАТ................................@....9.. о 7......... 2320 
8.7.5.38 LAY3 BASE ADDRO .............. а-в 2320 
8.7.5.39 LAYS BASE ADDRi ..................9.. ЖМҒ.%,..2.................... 2321 
8.7.5.40 LAYS CTRL.................... v... W... W. WF........................ 2321 
8.7.5.41 LAYS SIZE.................... № м...  У............................... 2323 
8.7.5.42 LAYS PITCH................... {Мм Мм. А\,...................................... 2323 
8.7.5.43 1АҮЗ РО5........етеееыыыы- 2324 
8.7.5.44 LAY3 АПРНА 7... Е... ЖЭ. М................................................... 2324 
87:545 LAYI СКЈ НЕ» о Ие 2325 
8:55.46. LAYS PALLERE..... 9. coe ttt re ete Ырда иын 2325 
8.7.5.47 LAY3 CROP _STAWg.............................................................. 2325 
8.7.5.48  LAY4 ARSENWADDRO..................................... enne nnne nnns 2326 
8.7.5.49  LAY4 ВАЗЕ ADDRH ................. esses enne enne nnns 2326 
8.7.5.50 ҺАҮАСТЫІ .....................................................................:........ 2327 
NS. ge (Eu UNS, 1m 2328 
9.7 Gr ү РІТСНЕ КЕТ 2329 
8.5.99 Sa АНИ 2329 
ЗМ ЭРА ДУ АУ4 ALPHA................... ние 2330 
t dk MEM LEO DES 2330 
де 56 LAYA4-PALLETE:.. iode rant enne cen gehn hence pen enne 2330 
8.7.5.57  LAY4 CROP ӘТАНТ....о.......м.лғлғал48 ы 2331 
8.7.5.58 LAY5 BASE ADDRO ..............: ини нии нии nnns 2331 
8.7.5.59 LAY5 BASE ADDRH ................ eese nennen nennen nnns 2332 
8.7.5:60° LAYS СТВА... ааннара ондан нава нда ана 2332 
8:7.5:61.. ВАУ SIZE uu u aia ed nane аа 2334 
8.7.5:62 LAYS PITCH sa udi tics иен HY aac Perge епитела 2334 
8.75.03. LAYS POG Ина сыныбына ан ылда ыры теа 2335 
8:7:5.64- LAYb АРНА: наин а Ата: 2335 
8:7:5.65 LAYS СК ааа анаданда б дылық ред 2336 
8./5:06. LAYS- PALLET E iet nne taeda heo Qu eR tp rac DER nans 2336 
8.7.5.67 LAY5 CROP 5ТАВТ.....о......-- 2336 
8.7.5.68 WB BASE АППВҺ............аыы-л 2337 
8:7.5:69 WB СТАЕ: uu КН иена анна 2337 
87.570 (WB e, mE 2338 
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8:55.71. ХУСА OTRE дельное ое този des 2338 
8.7.5.72. Y2R У PARAM iosita арнадан edid e eni et dS 2339 
8.7.5.73  Y2R U РАВАМ..................... нн щининенннне 2340 
8.55.74. -Y2R: V PARAM наь ана 2340 
8:7:5.75- ОРУ INI EN. rende ОО eR Л Г 2341 
8:7:5:76: DPU МТ СЕН uiii ба cuia өл рді ен 2342 
8.7.5.77 DPU МТТ. ррепиия ымен иона 2343 
8.7.5.78 ОРУ INT ВАМ... а n... 2344 
87.579  DPI-GQTRLD; iiie аараан К наи 2345 
8.7.5.80 DPI H TIMING н нна nint io ni e nnns 2347 
8.7.5.81 ОРІ V TIMING ............ чинили нн 2347 
8.7.5.82 ОРІ 5Т80.................24206ы.---ЖЭЬ, ЗА. 2347 
8.7.5.83 ОРІ 56Т81.........о..ашшь.аҺ7.Ғ.%,.. 2348 
8.7.5.84 DPU 5190. ИЗ МҰ... 2348 
8.7.5.85 DPU 5Т81...........л.2.м.ыо) W... му eee 2349 
8.7.5.86 ОРО 5192... f М... ини 2350 
8.7.5.87 ОРУ 5Т83............2......45.ЖМ.%..>.................... 2350 
8.7.5.88 ОРО STS4.......................8&3...... W... W. WF...................... 2350 
8.7.5.89 ОРО 5Т55...........................Ә@..-9 ҸӘ. А............................... 2351 
8.7.5.90 СНЕСК5ОМ EN............. R... y....NN....................................... 2351 
8.7.5.91  CHECKSUMO START. POS .............. seen 2352 
8.7.5.92  CHECKSUMO END POS ............. 7" eere 2352 
8.7.5.93 CHECKSUM!| START ÑPO)2................................................... 2353 
8.7.5.94 CHECKSUM1 END POS ...............:. eere 2354 
8.7.5.95  CHECKSUMO ҺЕ®ЫЙЇ............................................................ 2354 
8.7.5.96 CHECKSUM!. ВЕЗШТ....... sess 2355 
8.7.5.97 5 ЫРА ӘЕСШИНЕ...............2.2..2...2222.2.2424422422..2.4 2. 2355 
8.7.5.98 8,БОЬСФӘІОН......................2..2...22..244мм ы 2356 
8.7.5.99 5 LAYO BASE АПРНО................м.ммм./м/г/М882.ə 2356 
8.7.5.100 S LAYO BASE АПОБВН1...............м.м.мм4Л44. 2356 
ce D O a 4100.29 nnn 2357 
CM NLOS LAYO SIZE UU ua ideaa ii 2358 
897 S03 S LAYO РІТСН......................... аа. 2358 
^h. AMD MEUM NI E 2359 
775.105 : S LAYO-AEPHMA;. лака sarete мейт тенден 2359 
8.7:5.106 S LAYO СК анана ит 2360 
8.7.5.107 5 ГАУО PALLETE............. uu uuu detto ntt nido inna 2360 
8.7.5.108 S LAYO CROP START siseosas нина enne 2361 
8.7.5.109 S LAY1 BASE АПРНО................м.мғ/4480.. 2361 
8.7.5.110 S LAY1 BASE АПБВ1.............ммғ//ғл: (880. 2362 
8.7.5.111 S LAYT Эл ЕРТ 2362 
8.7:5.112. 5 LAY SEE uuu u u ИИ НИЕТ 2363 
8:7,5.119 S LAYT IPITOH uuu белігі анада лаана 2364 
8:7:5.114 MESES GM M A 2364 
8.7.5.115 5 LAY T ALPHA ЕКИ ТГ 2365 
8:7,5.116.: S АУТ ОК ава ан фай ағара ente cte Pe Du e Ы імен ino 2365 
8:7.5 117 S LAY1_PALLETE uu, uuu uu uu u аи інен ала арлан 2365 
8.7.5.118 S LAY1 CROP ӨТАНВТ..........ы-а 2366 
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8.7.5.120 
8.7.5.121 
8.7.5.122 
8.7.5.123 
8.7.5.124 
8.7.5.125 
8.7.5.126 
8.7.5.127 
8.7.5.128 
8.7.5.129 
8.7.5.130 
8.7.5.131 
8.7.5.132 
8.7.5.133 
8.7.5.134 
8.7.5.135 
8.7.5.136 
8.7.5.137 
8.7.5.138 
8.7.5.139 
8.7.5.140 
8.7.5.141 
8.7.5.142 
8.7.5.143 
8.7.5.144 
8.7.5.145 
8.7.5.146 
8.7.5.147 
8.7.5.148 
8.7.5.149 
8.7.5.150 
8.7.5.151 
8.7.5.152 
8.7.5.153 
8.7.5.154 
8.7.5.155 
8.7.5.156 
8.7.5.157 
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S ГА\У2_ВАЗЕ_АООРО................ sese 2366 
S LAY2 BASE АРОН ................... eee 2367 
5 LAY2 СТАНЕ eii ent ЕЕЕ eerie 2367 
S-LAY2 SIZE... ee decet Gana иона 2368 
S ГАУ РОН u uu u ret о енеден edt tc Puts 2369 
6 LAY2 POS „анан аан иан Н 2369 
S_LAY 2 ALPHA... ede vane 2370 
S NE CUNG SM на и ниво елен нат ee Suha ЫЙ ннн uha sy 2370 
SLAY 2 cP ALLE ТЕ созылмалы е нае 2371 
S LAY2 CROP 5ТАНТ..Л.Л0...л...ғммыы. 2371 
S LAYS BASE ADDRO .................. eene 2372 
S LAYS BASE АРОН .................................. а... 2372 
S LAYS CTRL...................... „щъ: 2373 
S LAYS SIZE лама «ннен анына Ns ҢЫ. ШІ... 2373 
S_LAY3_ РІТСН.......л.м...2.44..Хо”........ 2374 
S ГАҮЗ POS......... u a Fa АМ... S................ 2374 
S LAYS АІРНА........22...-МҒ.%.2.................. 2375 
S LAYS CK......................4 9... VN CIE eee eese 2375 
S LAYS РАЦЕТЕ...............ЭФ@. ы. 3%............................. 2376 
S LAYS CROP ЅТАВТ.«9..-........................................ 2376 
S LAY4 BASE ADDRO ................ eee 2377 
S LAY4 BASEmADDR]1 9 ................................................. 2377 
SLAY CTE КИЛ За Biren ОО О e 2378 
S ГАМА У ДЕ M) encender tit eres 2379 
S LAY4 ВСН... iem eerte eene 2379 
S КА de "m 2380 
5 V АЪрНАаиилеешенеиеенатиналенатенилении 2380 
ДЕ Ье 2381 
S “Мб мна ЖЕ = = itte ed exei 2381 
ЗАГАУ4 CROP START. tetra tte 2382 
S ГАУ5_ВАЗЕ_АРРОВО.... eene 2382 
б LAY5 BASE ADDR лави decet eee tbid tenera ЫН 2383 
S LAYS. СТАВ S us nri eei cede 2383 
S LAYS SIZE icin О О О О ОК — 2384 
NECI 2384 
5 LAYS. POS uode e gerer A Rr reset 2385 
S LAYS ALPHA о taedet ees 2385 
АТО алалы рана лы ен нн 2386 
S LAYS PALLE PE о ен ан ЫН лан 2386 
5 LAYS CROP START..... reete iti ладан анары көндім 2387 
5 МВ BASE ADDR.;. erint tendre а edet a 2387 
S WB СТГ UU 2388 
S: WB: RIT CH ТЕТЕ 2388 
S CHECKSUM EN uu ааа анааан 2389 
S CHECKSUMO START РОЗ................................................. 2389 
S CHECKSUMO END РОВ 2390 
5_СНЕСК5ОМ1_5ТАРТ_РОЗ.. see 2390 
S CHECKSUM! END РО "eee 2391 
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8:7.5.167 .. ММО: ЕМ... сок н дур уша tede e id deae Да 2391 
8.7.5.168 ММО ОРПАТЕ о... тығы 2392 
8.7.5.169 ММО MIN УРЫ.....о..ыа таты 2393 
8.7.5.170 ММО VPN RANGE 2... nennen 2393 
8.7.5.171. MMUCPT ADDE, iicet nett etat rt tite deat 2394 
8.7.5.172 MMU DEFAULT РАВЕН 2394 
8.7.5.173 ММО VAOR ADDR ВО... ыы 2395 
8.7.5.174 ММО VAOR ADDR МВ 2395 
8.7.5.175 ММУ ІМУ ADDR RD ................ eee 2396 
8.7.5.176 ММО INV ADDR Wh ............... ценена 2396 
8.7.5.177 ММО UNS ADDR RD ................ seen 2397 
8.7.5.178 ММО UNS АООВ МВ... а... 2397 
8.7.5.179 MMU_MISS_CNT.......................................... №... Ss № 2397 
8.7.5.180 ММО РТ ОРОАТЕ QOS................................ Mu. M Ми... 2398 
8.7.5.181 ММО VERSION ........................................ уана... 2398 
8.7.5.182 MMU_MIN_PPN1........................ 1. . FR, S... ®................ 2399 
8.7.5.183 ММО PPN НАМСОЕТ.........оеа ты 2399 
8.7.5.184 ММО MIN РРМК2.....022.о.м0м0а40 Т ттаытыыыеыеыы 2400 
8.7.5.185 ММО РРМ НАМСЕ2......... ннн ыыы 2400 
8.7.5.186 ММО VPN РАОВ НО....әоә... ее 2401 
8.7.5.187 ММО VPN РАОВ УҮВ........ е 2401 
8.7.5.188 ММО PPN PAOR НО.........аа 88 2402 
8.7.5.189 ММО РРМ PAOR МА 2402 
8.7.5.190 ММО REG АП МАМАСЕ..........0 ен ыыы. 2403 
8.7.5.191 S MMU „ЕМ....... awfff.............................................................. 2403 
8.7.5.192 S ММО MIN УРМ........ ты 2404 
8.7.5.193 S ММО VPN ҺВҺАМОЕ.......... ы 2404 
8.7.5.194 S ММО РТ АООВ..........леа 2405 
8.7.5.195 S ММО DEFAULT РАВЕН 2405 
8.7.5.196 S ММО PT UPDATE QOS................... eee 2406 
8.7.5.197 S ММУ МІМ РРМІ......... е-е 2406 
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1 System Overview 


1.1 General Description 


SC9832E is a highly integrated application processor with embedded TD-LTE, LTE FDD, 
WCDMA and GSM/GPRS/EDGE. It consists of Quad-core ARM® Cortex-A53 core as 
application processor, which includes a NEON multimedia processing engine, Single-core 
ARM® mali820 as 3D graphics accelerator, multi-standard multi-media accelerators and 


advanced audio subsystem , and also integrated Wifi/BT/FM/GNSS . The specially optimized 


architecture of SC9832E can achieve high performance and low power for a lot of 
applications. Proprietary architectures and algorithms were developed for low power ASIC 
design and power management. Unique techniques are used for noise/offset calibration and 
cancellation. Overall, SC9832E chip set presents a high cost-effective platform for Android 
mobile devices. 


1.2 SC9832E Features 


1.2.1 Platform Features 
AP Subsystem 
m Оџад-соге ARM® Cortex™ АБЗ MP processor, up to 1.3GHz 
Ш 32 KB L1 l-cache and 32 КВ L1 D-cache, 256KB L2 cache 
Ш NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 
E Support boot from USB, UART, eMMC,SD,NAND 
m Support DVFS technology with voltage ranging from 0.9V to 1.1V 


Note: 
ARM® Cortex" is a registered trademark of Advanced RISC Machines Limited. 


External Memory Interface 
e Support eMMC 5.1 


е Support LPDDR2, LPDDR3, Clock up to 667(LPDDR3)/533(LPDDR2) MHz 


Peripheral and Connectivity Interfaces 
ш Support multi-SIM cards, both 1.8 V and 3.0 V devices 


m Support two SDIO 3.0(exclude eMMC) 
m Support USB 2.0 High speed,OTG 
m Support UART 


W Total 3 SPI, At lease one support both master and slave, support 3-wire SPI, 4-wire SPI 
and synchronous SPI 


m Support 1 IIS( PCM), for audio codec connection 
W Support 3-column x 3-row keypad with internal pull-up resistors 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 57 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM | SC9832E Device Specification 


m Five І2С interfaces 
m Total 123 GPIO pins 
m Support SIM/USIM 


1.2.2 Modem Features 

TD-LTE/ LTE FDD Baseband 

ш Compatible with 3GPP Release Release 10 
Support TDD/FDD LTE Category 3 i.e., DL 100 Mbps/UL 50 Mbps with 2x2 MIMO 
Support TDD/FDD LTE Category 4 i.e., DL 150 Mbps/UL 50 Mbps with 4x2 MIMO 
Support PWS (Public Warning System) and CMAS receiving 


Support different data rate at different BW (scalable), 150Mbps at 20MHz, 100 Mbps at 
20 MHz, 50 Mbps at 10 MHz, 25 Mbps at 5 MHz, etc. 


B Cryptographic Algorithms: UEA1/UIA1:SNOW-3G, UEA2/UIA2:AES, UEA3/UIA3:ZUC 


WCDMA/HSDPA/HSUPA Baseband 

W Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
W Release 7 HSDPA, up to 21Mbps(Category 14) 

W Release 7 HSUPA, up to 5.76Mbps(Category 7) 

ш Diversity Reception and soft combining over two receive antennas. 


GSM/GPRS/EDGE Baseband 


W Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, and 
PCS1900 recommendations 


ш Complete in-phase and quadrature (1/9) component interface between the Digital 
Signal Processor (DSP) and RF module 


ш EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
Ш Cryptographic Algorithms: A5/1 A5/2 A5/3,GEA1, GEA2, СЕАЗ 


Multi-mode 
ш Support TD-L/GGE or TD-LTE/LTE FDD/WCDMA/GGE CSFB 
ш Support DSDS(L+G,L+W,L+L) 
m VoLTE and ViLTE 


1.2.3 Multimedia Features 
3D Graphics 
= Май 820 МР1 (д 650MHz 
ш Support OpenGL Е51.1/1.2/2.0/3.0/3.1 and Vulkan 3D graphic 
ш Up to 100M Tris/s, 650MPix/s © 650Mhz 


LCD Display 
ш Integrated display controller (Dispc), support МІРІ DSI, with 
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e 4data lanes 


e Compliance to MIPI Alliance specification for Display Serial Interface, version 
1.01.00 


е Compliance to МІРІ Alliance specification for Display Pixel Interface (DPI-2), version 
2.00 


e Compliance to MIPI Alliance specification for Display Bus Interface, version 2.00 

е Compliance to МІРІ Alliance specification for Display Command Set, version 1.02.00 
е Compliance to МІРІ Alliance specification for D-PHY, version 1.00.00 

Supports panel resolution up to HD+(1440x720) 


Image Sensor Interface 


Primary camera Up to 13M pixels(30fps preview) with ZSL 
Second camera Up to 8M pixels(30fps preview) with ZSL 
Support dual camera 13M--2M/5M 

Integrated MIPI CSI, support 

е 4-4 data lanes or 4+2+2 data lanes 


e Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.00 


e Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 


Video Codec 


H.264 encoder for Baseline/main/high Profile upto Level 4.1 1080p@30fps 
MPEG4 encoder for Simple Profile upto 1080p@30fps 

H.263 encoder for Baseline profile upto 1080p@30fps 

H.264 decoder for Baseline/main/high Profile upto Level 4.1 1080p@30fps 
MPEG4 decoder for Simple/advance Profile upto 1080p@30fps 

H.263 decoder for Baseline profile upto 1080p@30fps 

VP8 decoder , upto 1080p@30fps 


Multiple codec: supports up to 1 decoding and 1encoding processes simultaneously, 
each process can have a different format 


Audio Codec 


1.2.4 
WIFI 


Support MP3/AAC/AAC+/ AMR-NB decoding 
PCM record and playback 


WCN feature 


Single band 2.4GHz,support 802.11b/g/n 

Support WIFI and BT TDD operation and signle-antenna with intergrated TR-switch 
Security: WEP,WPA-TKIP,AES,WPA2,WAPI,WPS2.0,EAP-sim,Hotspot2.0 

Support 802.11w: secure management frame 

Support WIFI P2P mode 
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ш WIFI/BT/LTE co-existence 


Support V2.1+EDR 
Support Bluetooth V4.2 low energy 
Bluetooth V2.1 and BLE concurrent 


и и и |0 


Support frequency range from 65MHz їо 108MHz 
Support RDS/RBDS 

Digital stereo modulation/demodulation 

Stereo mono blending and auto selectivity 


ини и |2 


GNSS 

Support GPS L1/BDS B1/GLONASS G1/SBAS 

Support GPS only , BDS only ,@4PS+BDS,GPS+GLONASS 
Support QZSS/SBAS(WAAS/MSAS/EGNOS/GAGAN) 
Support max 64 channels 

-165dBm Tracking sensitivity 

-147dBm Acquisition sensitivity with cold start 

TTFF:cold start <30s,hot start<1s 


1.2.5 Package 
Ш Type: FCBGA 
Ш Size: 13 X 12.6mm 
ш Height: 0.83тт maximum 
= Вай count: 774 balls 
= Вай pitch: 0.40mm 


1.3 Chip Architecture 


The following figure shows. The chip-level functional block diagram of SC9832E. 
WCN is integrated in AP. 
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ARM Debug || DSP Debug 
&Trace &Trace 


МІРІ LCD 


Cortex A53 MP4 май 7820 МР1 


GGE/WCDMA/ 
LTE-FDD/LTE-TDD 
Baseband 


CAMERAS L2 Cache 5С9832Е 


CAMERA1 


L3 interconnection networks 


5010 device 


DCAM/VSP/ISP/GSP DispC L3 RAM/ROM 
са 26M 


SD/T-Flash 
Card 


L4 Peripherals 


SIM Card 0 
SIM Card 1 
SIM Card 2 


Keypad backlight 


32K [| 


Figure 1-1 SC9832E chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by absorbed moisture 
and temperature. ALL the chips are MSL 3, which had been marked on the label for every package. 


Date 2017/6/6 
PKG Type FCBGA 
Device Name 5с9832Е 
Body Size 13.0X12.6 mm 
Ball count 774 

Ball Pitch 0.4mm 
Ball Size 0.23mm 
Ball Matrix 31X32 


2.1 Top Marketing Definition 


SC XX XX X X 


SPREADTRUM" | eem 
Version Number 


Serial Number 


| SCXXXXXX Mode selection = 
XXXXXXXX Lan 
XXXX Y YWW Production date code 
Internal code 
© 07 
Figure 2-1 Top Marketing Definition 
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2.2 BGA Pinout 


Figure 2-2 BGA Pinout 
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2.3 Package Outline 


ТОР VIEW 
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NOTE : 
1. CONTROLLING DIMENSION : MILLIMETER. 


ЖА PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 
THE SOLDER BALLS. 


А DIMENSION b IS MEASURED AT THE MAXIMUM 
SOLDER BALL DIAMETER, PARALLEL TO 
PRIMARY DATUM C. 


4. SPECIAL CHARACTERISTICS C CLASS: bbb , ddd 


Æ THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY . 


6. REFERENCE DOCUMENT : JEDC PUBLICATION 95 
DESIGN GUIDE 4.5 


7. PKG BALL DIAMETER IS 0.23 +/-0.05 mm BEFORE REFLOW. 


Figure 2-3 Package outline 


| NOM | MAX | MIN | NOM | MAX 
0.6900 0327 
| А! [0.1100 [0.1600 | 0.2100 | 0.0043 | 0.0063 | 0.0083 
0.021 
0 
NE E 
EN NN 
| D1 | 


7 | 0.0236 | 0.0256 
.0071 
12.900013.00001 5.1000] 0.5079 | 0.5118 [0.5157 
.5000 

| ——- [12.4000] --- | ~~~ [0.4882 | 
| El | ~~~ [12.0000] --- | ~~~ [0.4724] ~~~ | 
| e | —— |0400[ --- | — [00157] — | 


— 


MD/ME 


Figure 2-4 Package parameters 
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2.4 Reflow Profile 


000 1200 2400 360.0 
Time (s) 


Note: 
Recommended reflow profile for lead-free solder paste 
Ramp at 1-2°C per second to 245+/-5°C 
Dwell at 235°C for 10 seconds 
Dwell at 217°C for 30~60s 
Total reflow time is about 220~270 s 
Cold down ramp < 4°C/s 
Recommended solder paste type 
SnAgCu solder paste 
Metal contents should be about 88.5% 
Recommended parameter for stencil making 
Metal mask thickness: 5 mils 
Opening area ratio: 100% 
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3 Pin Information 


3.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


[Fes [ — Subs — ет 
И СООО 
O o i poas И 


Type | __во | Power pin, input from external ог floating to use internal LDO power 
supply 


во реро гойо 
в ара 
e. 
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[Fit | Symbol [Type Description _ oOo ë 


VEMMCIO Power supply for NAND flash and EMMC 10 
VSIMO/VSIM1/VSIM2 | Power supply for SIM card 0/1/2 


3.2 Pin List 


Table 3-2 Pin List 


ADI Interface 

R4 | ADI SCLK VIO1V8 wo 50K | 2/4/6/8 is ie-0,0e-1,0 | ADI synchronous clock 
та |ADID Viotva | 7472 | sok | 2468 | 5) маг, | е-0е-10 | ADI data 

W2 | AUD SCLK VOTO 180472 | Бок | 2/4/68 е-0,0е-1,0 | Айо synchronous 
Ut |AUDADSYNC | МОТМВ ac use БОК | 2/4/6/8 ie-1,0e-0 | Audio ADC sync 

v2 | AUD ADDO VIO1V8 .- 50K | 2/4/6/8 ie-1,0e-0 | Audio ADC data 0 
Ti | AUD DASYNC | МОТМВ oe 50K | 2/4/6/8 е-0,0е-1,0 | Audio DAC sync 
АЗ | AUD DADO мотив | 80472 | ок | 24/618 wou 1е=0,06-1,0 | Audio DAC data 0 
R5 | AUD ПАР! viotva | 1847/2 | Бок | 24/68 098 | ie=0,oe=1,0 | Audio DAC data 1 
u2 | DCDCARM EN | УОТУ8 be? | Бок | 24/68 SF ла enable 
Wi | XTL_BUF_EN1 | МОТМВ 4. 50K | 2/4/6/8 CP sleep control 

Y1 NC_XTL_BUF_E Not Connect on 
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N2 SC9832E 
VIO1V8 1.8V,4.7K/2 External reset signal 
V4 EXT_RST_B ок SOK | 2/4/6/8 input from A die 
04 | АМА INT VIO1V8 "M AE 50K | 2/4/6/8 PMIC interrupt input 
VIO1V8 1.8V,4.7K/2 Chip sleep signal 
v3 CHIP. SLEEP ок 50К | 2/4/6/8 output to А die 
U5 CLK 32K VIO1V8 1.8V,4.7K/2 50K 2/4/6/8 32K clock input from A 
OK die 
VIO1V8 1.8V,4.7K/2 Production test mode 
V5 PTEST ок 50К | 2/4/6/8 input from A Фе 
Camera Interface 
1.8V,4.7K/2 іе=0,0е=1,0 | CMOS sensor master 
H31 CMMCLKO VCAM ок 50К | 2/4/6/8 fun ве clock 0 output 
1.8V,4.7K/2 ie=0,0e=1,0 | CMOS sensor master 
H32 CMMCLK1 VCAM ок 50К | 2/4/6/8 pow, clock 1 output 
ie=1,0e=0,w 
J32 | CMPDO vcAM | 1894782? | БОК | 24/68 pdo,fun_sel | CMOS sensor power 
OK -3 down 0 
ie=1,0e=0,w 
1.8V,4.7K/2 у | CMOS sensor power 
H29 CMPD1 VCAM ок БОК 2/4/6/8 P emun sel down 1 
ie=1,0e=0,w 
1.8V,4.7K/2 р : CMOS sensor power 
G30 | CMPD2 VCAM ок 50К | 2/4/6/8 РАО down 2 
ie=1,oe=0,w 
J31 CMRSTO VCAM г 50K 2/4/6/8 pdo,fun_sel | CMOS sensor reset 0 
ie=1,0e=0,w 
H30 CMRST1 VCAM сада 50K 2/4/6/8 pdo,fun_sel | CMOS sensor reset 1 
ie=1,oe=0,w 
G29 CMRST2 VCAM b SQ 50K 2/4/6/8 pdo,fun_sel | CMOS sensor reset 2 
ie=1,oe=0,w 
E32 | SCLO усам |(8У18К2 | бок | 2/4/6/8 pu,fun_sel= | 12C port 0 clock 
3 
ie=1,oe=0,w 
F32 | SDAO VCAM Ж” 98K? | Бок | 2/4/6/8 pu,fun_sel= | 12C port 0 data 
3 
ie=1,oe=0,w 
ЕЗ1 | SCL1 veam | 2 | Бок | zeg pu,fun_sel= | 12C port 1 clock 
3 
је=1,ое=0 м 
G31 | SDAt veam | 18K? | Бок | 2/46/8 pu,fun_sel= | 12C port 1 data 
3 
JTAG 
B21 ТСК ARM VIO1V8 1.8V,4.7K/2 50K 2/4/6/8 је=1,ое=0 му АВМ JTAG test clock 
OK pdo input 
vioivg | 1.8М,4.7к/2 ie-1,0e-0,w | ARM JTAG test mode 
A21 TMS ARM ок 50К | 2/4/6/8 ри Де 
021 | ВТСК1ТЕ vioivs | 180472 | Бок | 24/68 tees | ПӘК en 
1.8V,4.7K/2 1е=1,0е=0м | DSP JTAG test clock 
VIO1V8 , ; А 
С21 TCK_LTE ок 50К | 2/4/6/8 odo input 
B20 | TDI LTE VIO1V8 K 50K | 2/4/6/8 “a 0€=0.W | psp JTAG data input 
B19 TDO_LTE VIO1V8 1.8V,4.7K/2 | 50K 2/4/6/8 ie=0,0e=1,0 | DSP JTAG data output 
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ок 
VIO1V8 1.8V,4.7K/2 ie=1,0e=0,w | DSP JTAG test mode 
A20 | TMS_LTE aL Бок | 2/4/6/8 2 кй. 
EMMC and NAND Interface 
200/100/70 
АНТ | ЕММС СІК OM! | 18%47К/2 | Бок | 5040/33/2 (9-0, 08-1, | EMMC clock 
8/25 ohm 
VEMMOI 200/100/70 TE 
AJ | EMMC_CMD » de ume БОК | /50/40/33/2 (9-1, 06-0. | EMMC command 
8/25 ohm р 
ЕТТТ 200/100/70 — 
AF1 | EMMC_RST B oe? | вок | /50/40/33/2 6-0, 06-1, | EMMC hardware reset 
8/25 ohm 
Е 200/100/70 SIUS 
AH2 | EMMC DS ы be? | Бок | /50/40/33/2 (9-1. 09-0, | EMMC data strobe 
8/25 ohm P 
SEHR 200/100/70 — 
AG2 | ЕММС 00 М oe? | вок | /50/40/33/2 (9-1, ое-0, | EMMC data 0 
8/25 ohm P 
Tee 200/100/70 "ae 
AF3 | ЕММС 01 О ne? | Бок | /50/40/33/2 wou | EMMC data 1 
8/25 ohm 
петте 200/100/70 io Maen, 
АЈ2 | ЕММС 02 B д К/К? | Бок | /50/40/33/2 wpu | EMMC data 2 
8/25 ohm 
УЕММС! 2001009 ie=1, oe=0, 
AK2 | ЕММС 03 a д К/К? |sok | /5040/33/2 jen EMMC data 3 
8/25 ohm 
VEMMCI 200/100//0 ie=1, oe=0, 
AG3 | EMMC_D4 © тамак | вок | /50/40/33/2 ш ЕММС даа 4 
8/25 ohm 
УЕММС! 200/100470 ie=1, oe-0, 
AF4 | EMMC_D5 О уд К/К? |sok | /5040/33/2 бш EMMC data 5 
8/25 ohm 
УЕММС! 200/100/70 ie=1, oe-0, 
AF2 | ЕММС 06 B 18V4.7K2 | Бок | /50/40/33/2 ЕММС data 6 
ок wpu 
8/25 ohm 
УЕММС! 20010070 ie=1, oe-0, 
AK3 | EMMC_D7 © be | Бок | /50/40/33/2 ey EMMC data 7 
8/25 ohm 
200/100/70 je=1,06=0,w 
АЕ! | МЕ DATA 0 NT ~ БОК | /50/40/33/2 ршішп sel- | NAND data 0 
8/25 оћт 3 
VIO NA 200/100/70 ie=1 ,oe=0,w 
АЕБ | МЕ DATA 1 мо Poe? | вок | /50/40/33/2 pufun sel- | NAND data 1 
8/25 ohm 3 
тъ” 200/100/70 ie=T,oe=0,w 
AE2 | МЕ DATA 2 ND |02772 | вок | /50/40/33/2 pu,fun_sel= | NAND data 2 
8/25 ohm 3 
VIO NA 200/100/70 ie=1 ,oe=0,w 
АЕ4 | МЕ CENO мо 102772 | вок | /50/40/33/2 pufun_sel= | NAND chip select 0 
8/25 ohm 3 
VONA 200/100/70 ie=1,06=0,w 
AD3 | NF WEN ND 027472 | вок | /50/40/33/2 pu,fun_sel= | NAND write enable 
8/25 ohm 3 
15 Interface 
Not Connect on 
АЕЗО | NC_IISODI 2. 
Not Connect on 
АЕ29 | NC_IISODO РАЦ 
AG2 Not Connect on 
AG | NC_IISOCLK о 
Not Connect on 
AF29 | NC_IISOLRCK pei 
C29 115101 VIO1V8 1.8V,4.7K/2 | 50K 2/4/6/8 іе=1,ое=0, | 125 рой 1 data input 
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OK pdo,fun_sel 
=3 
ie=1,oe=0,w 
030 | 15100 VIO1V8 .. БОК | 2/4/6/8 pdo,fun sel | 12$ port 1 data ouput 
=3 
ie=1,oe=0,w 
029 | IS1CLK VIO1V8 к 50K | 2/4/6/8 pdo,fun sel | 12$ port 1 bit clock 
=3 
ie=1,oe=0,w ; 
E30 | ививск viotva | 18V:47K/2 | Бок | 24/68 рдодип sel | 28 port 1 Left/Right 
ок -3 clock 
Keypad Interface 
A9 | KEYOUTO мотив | 8472 | sok | 24/618 е-0,0е-1,0 | Keypad output 0 
A8 | КЕУОЏТ VIO1V8 ПА БОК | 2/4/6/8 га" Keypad output 1 
VIO1V ie=1,oe=0,w 
В9 KEYOUT2 FI oo 50K 2/4/6/8 pdo,fun_sel | Keypad output 2 
=3 
E10 | КЕММО мотив | 18У,47К/2 | Бок | zeg и q 08=0.W | Keypad input 0 
010 | KEYIN1 VIO1V8 QU He 50K | 2/4/6/8 S l,oe=0,W | Keypad input 1 
VIO1V8 ie=1,0e=0,w 
09 KEYIN2 о 50K 2/4/6/8 pdo,fun_sel | Keypad input 2 
LCM Interface 
ie=1,oe=0,w 
W5 | LCM_RSTN мотив | 180472 | Бок | 24/68 pdo,fun_sel | LCD reset output 
-3 
ie=1,oe=0,w : 
УБ | LCM FMARK viotva | 1:8V.4.7K/2 | Бок | 24/68 pdoun ве! | LCD tearing effect 
OK =3 input 
RF Control Interface 
ie=1,oe=0,w 
E11 | RFCTLO VIO1V8 ‘noe Бок | 2/4/6/8 pdo,fun_sel | RF control pin 0 
VIO1V8 ie=1,0e=0,w 
B10 | ВЕСТЬ А? 50K | 2/4/6/8 pdo,fun sel | RF control pin 1 
VIO1V8 је=1,ое=0 му 
E12 | RFCTL2 ND БОК | 2/4/6/8 pdo,fun sel | RF control pin 2 
VIO1V8 ie=1,0e=0,w 
012 | RFCTL3 и 50K | 2/4/6/8 pdo,fun sel | RF control pin 3 
VIO1V8 ie=1,0e=0,w 
Е13 | RFCTL4 аи 50K | 2/4/6/8 pdo,fun sel | RF control pin 4 
VIO1V8 ie=1,oe=0,w 
В11 ВЕСТ Т” 50K 2/4/6/8 pdo,fun_sel | RF control ріп 5 
VIO1V8 ie=1,0e=0,w 
E14 | ВЕСТІ6 ee 50K | 2/4/6/8 pdo,fun sel | RF control pin 6 
VIO1V8 ie=1,oe=0,w 
А11 | RFCTL7 eo 50K | 2/4/6/8 pdo,fun sel | RF control ріп 7 
VIO1V. ie=1,oe=0,w 
С12 | RFCTL8 ш 7. 50K | 2/4/6/8 pdo,fun sel | RF control pin 8 
VIO1V ie=1,oe=0,w 
D13 RFCTL9 Ome 50K 2/4/6/8 pdo,fun_sel | RF control pin 9 
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VIO1V8 ie=1 ,0e20,w 
E15 RFCTL10 42. 50K 2/4/6/8 pdo,fun_sel RF control pin 10 
VIO1V8 ie=1 ,oe=0,w 
B12 | RFCTL11 .. БОК | 2/4/6/8 pdo,fun sel | RF control pin 11 
VIO1V8 ie=1 ,0e20,w 
C15 | ВЕСТІ15 2 БОК | 2/4/6/8 pdo,fun sel | RF control pin 15 
VIO1V8 ie=1 ,oe=0,w 
B14 | RFCTL16 ашы 50K | 2/4/6/8 pdo,fun sel | RF control pin 16 
VIO1V8 је=1,ое=0 м 
015 | RFCTL18 ` cue 50K | 2/4/6/8 pdo,fun sel | RF control pin 18 
VIO1V8 ie=1,oe=0,w 
016 | ВЕСТІ19 По 50K | 2/4/6/8 pdo,fun sel | RF control pin 19 
RFFE Interface 
iez1,0e-0,w 
Е14 | RFFEO SCK VIO1V8 | 50K | 2/4/6/8 pdo,fun sel | RFFEO clock output 
-3 
МОМ. ie=1,oe=0,w 
Е13 | RFFEO_SDA үө о 50K | 2/4/6/8 pdo,fun sel | ВЕЕЕО data line 
=3 
Not Connect on 
Е16 | NC_RFFE1_SCK 2. 
Not Connect on 
F15 | NC RFFE1 SDA с 
RF SPI Interface 
ie-1,0e-0,w 
E17 | RFSCKO VIO1V8 2... Бок | 2/4/6/8 pdo,fun sel | RF SPIO clock output 
-3 
ie=1,oe=0,w 
C18 | RFSDAO MONE 4. Бок | 2/4/6/8 pdo,fun sel | RF SPIO data line 
-3 
VIO1V ie=1,oe=0,w 
E18 | RFSENO BING ue ~ БОК | 2/4/6/8 pu,fun_sel= | RF SPIO chip select 
3 
Not Connect on 
B15 | NC_RFSCK1 2. 
Not Connect on 
B16 | NC RFSDA1 о 
Not Connect оп 
A15 | NC_RFSEN1 2. 
ІС Interface 
VIO1V8 ie=1,0e=0,w 
E29 | SCL2 QV H8K/2 | Бок | 24/68 pu,fun_sel= | ИС2 clock 
3 
VIO1V8 ie=1,oe=0,w 
Е29 | SDA2 | аа БОК | 2/4/6/8 pu,fun_sel= | ИС2 data 
3 
Not Connect on 
AJ31 | NC_SCL6 р 
Not Connect on 
AJ32 | NC 80А6 Аш 
SDIO Interface 
2.4/5.5/7.5/ 
10.4/12.4/1 | 
ie=1,oe=0,w 
1.8V/8.0V,1. 5/17.4/20/2 0€=0,W | SDIO port 0 clock 
Бе. | Әр ОК VSDO | зкдткок | 50К | 4.6/27.8/29 pdo.fun_sel | output 
6/32/34.2/ р 
37/39/42 
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Е SPREADTRUM' 


R2 


500 СМО 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


SC9832E Device Specification 


ie=1,oe=0,w 
pdo,fun_sel 
=3 


SDIO port 0 Command 


Р4 


500 00 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel 


SDIO port 0 data 0 


P5 


500 D1 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel 


SDIO port 0 data 1 


P1 


500 D2 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel 
=3 


SDIO port 0 data 2 


М1 


5ро рз 


VSDO 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


је=1,ое=0 м 
pdo,fun_sel 


SDIO port 0 data 3 


NC_SD1_CLK 


Not Connect on 
SC9832E 


NC_SD1_CMD 


Not Connect on 
SC9832E 


NC SD1 DO 


Not Connect on 
SC9832bE 


NC SD1 D1 


Not Connect on 
SC9832bE 


NC SD1 D2 


Not Connect on 
SC9832bE 


NC SD1 D3 


Not Connect on 
SC9832bE 


N2 


SD2 CLK 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel 


SDIO port 2 clock 
output 


1 


502 СМО 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pu,fun_sel= 
3 


SDIO port 2 Command 


M2 


SD2_D0 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pu,fun_sel= 
3 


SDIO port 2 data 0 


M4 


SD2 D1 


VSD2 


1.8V/3.0V,1. 
8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 


ie=1,oe=0,w 
pu,fun_sel= 


SDIO port 2 data 1 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


5/17.4/20/2 3 
4.6/27.8/29 
.6/32/34.2/ 
37/39/42 


2.4/5.5/7.5/ 
10.4/12.4/1 
1.8V/3.0V,1. 50K 5/17.4/20/2 
8K/4.7K/20K 4.6/27.8/29 
.6/32/34.2/ 
37/39/42 


ie=1,0e=0,w 
pu,fun_sel= | SDIO port 2 data 2 
3 


L4 $02_02 VSD2 


2.4/5.5/7.5/ 
10.4/12.4/1 
1.8V/3.0V,1. 50K 5/17.4/20/2 
8K/4.7K/20K 4.6/27.8/29 
.6/32/34.2/ 
37/39/42 


ie=1,oe=0,w 
pu,fun_sel= | SDIO port 2 data З 
3 


L2 SD2 D3 VSD2 


SIM Interface 


2.4/5.5/7.5] 
10.4/12.4/1 ы» 
1.8V/3.0V,1. 5/17.4/20/2 =1,0e=0, 

8k/4.7K/20K | 90K | 4.6/27.8/29 AS SIM 0 clock 
.6/32/34.2/ 2 
37/39/42 


D7 SIMCLKO VSIMO 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel | SIM 0 data line 
=3 


1.8V/3.0V,1. 


E7 SIMDATO VSIMO 8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


је=1,ое=0 му 
pdo,fun_sel | SIM 0 reset control 


1.8V/3.0V,1. 


D6 SIMRSTO VSIMO 8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel | SIM 1 clock 


1.8У/3.0У,1. 


B8 SIMCLK1 VSIM1 8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel | SIM 1 data line 
=3 


1.8V/3.0V,1. 


B7 SIMDAT1 VSIM1 8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 
5/17.4/20/2 
4.6/27.8/29 
.6/32/34.2/ 

37/39/42 


ie=1,oe=0,w 
pdo,fun_sel | SIM 1 reset control 
=3 


1.8V/3.0V,1. 


C6 SIMRST1 VSIM1 8K/4.7K/20K 


50K 


2.4/5.5/7.5/ 
10.4/12.4/1 eee 
5/17.4/20/2 Pas NIS. 

4.6/27.8/29 е SIM 2 clock 
.6/32/34.2/ n 
37/39/42 


1.8V/3.0V,1. 


E8 SIMCLK2 VSIM2 8K/4.7K/20K 


50K 


1.8V/3.0V,1. 50K 2.4/5.5/7.5/ ie=1,oe=0,w SIM 2 data line 


E3 | SIMDATZ VSIM2 | 8K/4.7K/20K 10.4/12.4/1 pdo,fun sel 
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Е SPREADTRUM' 


SC9832E Device Specification 


5/17.4/20/2 =3 
4.6/27.8/29 
6/32/34.2/ 
37/39/42 
2.4/5.5/7.5/ 
10.4/12.4/1 | 
ie=1,0e=0,w 
C9 SIMRST2 VSIM2 . e 50K 2. pdo,fun_sel | SIM 2 reset control 
6/32/34.2/ = 
37/39/42 
2.4/5.5/7.5/ 
10.4/12.4/1 | 
ie=1,0e=0,w 
1.8V/8.0V,1. 5/17.4/20/2 oe=0, 
C7 ESIM_CLK_NC VSIMO 8k/4.7K/20K | 50K | 46/27 .8/29 pdo,fun_sel ESIM clock 
6/32/34.2/ а 
37/39/42 
2.4/5.5/7.5/ 
10.4/12.4/1 | 
ie=1,0e=0,w 
08 | ЕСІМ DAT NC | VSIMO коо БОК 225 pdo,fun. sel | ESIM data line 
6/32/34.2/ =ч 
37/39/42 
2.4/5.5/7.5/ 
10.4/12.4/1 
је=1,ое=0 му 
Еб ESIM_RST_NC VSIMO 42. 50K оа pdo,fun_sel | ESIM reset control 
.6/32/34.2/ = 
37/39/42 
SPI Interface 
ie=1,oe=0,w 
B18 | 5РІ0 DO VIO1V8 е БОК | 2/4/6/8 pdo,fun_sel | SPIO data output 
VIO1V8 ie=1,oe=0,w 
A18 | SPIO DI 2. БОК | 2/4/6/8 pdo,fun sel | SPIO data input 
VIO1V8 је=1,ое=0 му 
А17 SPIO_CLK 1845754 50K 2/4/6/8 pdo,fun_sel | SPIO data clock output 
VIO1V8 ie=1,oe=0,w 
B17 | 5РІ0 CSN „АА ча БОК | 2/4/6/8 pu,fun_sel= | SPIO data chip select 
3 
VIO1V је=1,ое=0 му 
019 SPI2 DO арч је“ 50K 2/4/6/8 pdo,fun_sel | SPI2 data output 
VIO1V је=1,ое=0 м 
E20 | ЅРІ2 DI ~ о БОК | 2/4/6/8 pdo,fun sel | 5Р12 data input 
VIO1V8 ie=1,oe=0,w 
E19 | SPI2.CLK ae MEME БОК | 2/4/6/8 pdo,fun sel | 5Р12 data clock output 
VIO1V8 ie=1,oe=0,w 
018 | SPI2 CSN 2 50K | 2/4/6/8 pu,fun_sel= | SPI2 data chip select 
3 
UART Interface 
AA31 | UOTXD VIO1V8 ANNE 50K | 2/4/6/8 е-0,0е-1,1 | UART port 0 TX 
AA32 | UORXD VIO1V8 oe 50K | 2/4/6/8 нон UART port 0 RX 
VIO1V ie=1,oe=0,w 
~ UOCTS Oryg oo БОК | 2/4/6/8 pdo,fun_sel | UART port 0 CTS 
VIO1V8 ie=1,oe=0,w 
АВЗ1 | UORTS ааа 50K | 2/4/6/8 pdo,fun sel | UART port 0 RTS 
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КЕЗ $РВЕАОТВИМ` 


1.8V,4.7K/2 


ie=1,0e 


SC9832E Device Specification 


AA29 | U1TXD мотив | 14 50K | 2/4/6/8 “Dou | i@=.0e=1,1 | UART port 1 TX 
AA28 | U1RXD VIO1V8 ee 50K | 2/4/6/8 къ '00=0 | UART port 1 RX 
VIO1V8 ie=1,0e=0,w 
AA27 | U2TXD oe 50K | 2/4/6/8 pdo,fun_sel | UART port 2 TX 
=3 
VIO1V8 ie=1,oe=0,w 
AB27 | U2RXD 4. 50K | 2/4/6/8 pdo,fun sel | UART port 2 RX 
-3 
Not Connect on 
AF32 | NC U4TXD 27 
AG3 Not Connect on 
2 NC-U4RXD SC9832E 
АСЗ Not Connect оп 
0 NC_U4CTS SC9832E 
AH3 Not Connect on 
0 NG aes SC9832E 
AH3 Not Connect on 
1 NG-USTXD SC9832E 
AG3 Not Connect on 
1 NO РЭО SC9832E 
System IO 
ie=1,oe=0,w 
C32 | CLK AUX0 VIO1V8 а 50K | 2/4/6/8 pdo,fun_sel | AUX clock 0 output 
=3 
АЗ CLK26M IN 26M clock iutput 
C5 CLK26M OUT 26M clock output 
H28 2... WCN 26M clock input 
M5 саа MPLL clock test point 
uri S DPLL clock test point 
CTP Interface 
ie=1,oe=0,w 
031 | SCL3 мотив | 28У 88? | 40k | 24/68 pu,fun_sel= | ИСЗ clock 
3 
ie=1,oe=0,w 
C31 | SDA3 VIO1V8 Se 8K2 | док | 2/4/6/8 pu,fun_sel= | СЗ data 
3 
ie=1,oe=0,w 
B30 | EXTINTO VIO1V8 7 SK? | док | 2/4/6/8 pdo,fun sel | External interrupt 0 
=3 
је=1,ое=0 м 
B31 | ЕХТІМТІ VIO1V8 22 40K | 2/4/6/8 pdo,fun sel | External interrupt 1 
GPIO 
је=1,ое=0 м 
А14 | GPIO9 VIO1V8 qe e 50K | 2/4/6/8 odo,fun_sel | GPIO 9 
ie=1,oe=0,w 
A12 | GPIO31 VIO1V8 е 50K | 2/4/6/8 pdo,fun sel | GPIO 31 
ie=1,oe=0,w 
B13 | GPIO32 мотмв | 180472 | Бок | 24/68 pdo,fun_sel | GPIO 32 
ie=1,oe=0,w 
E16 | GPIO33 VIO1V8 ` CHINE 50K | 2/4/6/8 pdo,fun sel | GPIO 33 
Not Connect on 
AE31 | NC GPIO96 ы 
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КЕЗ SPREADTRUM 


SC9832E Device Specification 


Not Connect on 


AF31 | NC_GPIO97 SC9832E 
EXTINT 
ie=1,oe=0,w Е : 
АВ28 | ЕХТІМТ9 мютув | 18У47К2 | вок | 24/68 pdo,fun_sel | E*ternalinterrupt input 
OK g 9 of EIC 
ie=1,oe=0,w : , 
AC2 1.8V,4.7K/2 Р : External interrupt input 
8 EXTINT10 VIO1V8 ок 50K 2/4/6/8 рдо шп бе 10 of EIC 
Digital MIC Interface 
AD2 Not Connect on 
8 NC_DMIC_CLK SC9832E 
AD2 Not Connect on 
9 NC_DMIC_DAT SC9832E 
LVDSRF Control Interface 
pig. | LMDSBF0 ABOO neas: КВ | zu landem = пе Ч LVDSRF ропо АБС 
N OK 5 ' < ON control 
је=1,ое=0 м 
LVDSRFO_DACO 1.8V,4.7K/2 р 7 LVDSRF ропо DAC 
F19 N VIO1V8 ок БОК 2/4/6/8 & $5“ ОМ contral 
LPDDR2/3 Interface 
VDDME LPDDR3/LPDDR2 
AL27 | ЕМСАО/ЕМСАО М command or address 
0 
VDDME LPDDR3/LPDDR2 
AL25 | EMCA1/EMCA1 M command or address 
1 
VDDME LPDDR3/LPDDR2 
AK28 | EMCA2/EMCA2 M command or address 
2 
VDDME LPDDR3/LPDDR2 
AK26 | EMCA3/EMCA3 M command or address 
3 
VDDME LPDDR3/LPDDR2 
AL29 | EMCA4/EMCA4 M command or address 
4 
VDDME LPDDR3/LPDDR2 
AJ25 | EMCA5/EMCA5 M command or address 
5 
АН МООМЕ LPDDR3/LPDDR2 
7 EMCA6/EMCA6 M command or address 
6 
VDDME LPDDR3/LPDDR2 
AJ28 | EMCA7/EMCA7 M command or address 
7 
МООМЕ LPDDR3/LPDDR2 
AJ29 | EMCA8/EMCA8 M command or address 
8 
VDDME LPDDR3/LPDDR2 
АКЗ0 | ЕМСА9/ЕМСА9 M command or address 
9 
VDDME LPDDR3/LPDDR2 
Па С differential clock 
= negative 
AG2 | EMCK_T/EMCLK | VDDME LPDDR3/LPDDR2 
3 _P M differential clock 
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positive 
AF26 EMCKE0/EMCKE | VDDME LPDDR3/LPDDR2 
0 M clock enable ouput 0 
AF25 EMCKE1/EMCKE | VDDME LPDDR3/LPDDR2 
1 M clock enable ouput 1 
AG2 | EMCS0_N/EMCS | VDDME LPDDR3/LPDDR2 chip 
6 ом М select 0 
AH2 | ЕМС51 М/ЕМС5 | VDDME LPDDR3/LPDDR2 chip 
5 1_N M select 1 
AH1 VDDME LPDDR3/LPDDR2 data 
8 ЕМОМО/ЕМОМО M mask byte 0 
AH1 VDDME LPDDR3/LPDDR2 data 
3 EMDM1/EMDM1 M mask byte 1 
AH2 VDDME LPDDR3/LPDDR2 data 
1 EMDM2/EMDM2 M mask byte 2 
VDDME LPDDR3/LPDDR2 data 
АЈ7 | EMDM3/EMDM3 M mask byte 3 
VDDME LPDDR3 data 
А121 | EMDQO/EMDQO M O/LPDDR? data 0 
AH1 VDDME LPDDR3 data 
g |EMDQVEMDQI |M 1/LPDDR2 data 1 
VDDME LPDDR3 data 
АК20 | EMDQ2/EMDQ2 M 2/LPDDR? data 2 
VDDME LPDDR3 data 
AJ19 | EMDQ3/EMDQ4 M 3/LPDDR? data 4 
VDDME LPDDR3 data 
AL19 | EMDQ4/EMDQS3 M 4/LPDDR2 data 3 
VDDME LPDDR3 data 
AJ18 | EMDQ5/EMDQ5 M БЛ РООВ data 5 
VDDME LPDDR3 data 
AK18 | EMDQ6/EMDQ7 M 6/LPDDR? data 7 
VDDME СРООВЗ data 
AL17 | EMDQ7/EMDQ6 M 7/LPDDR? data 6 
VDDME СРООВЗ data 
AL14 | EMDQ8/EMDQ10 M 8/LPDDR? data 10 
VDDME LPDDRG3 data 
AK13 | EMDQ9/EMDQ8 M 9/LPDDR? data 8 
VDDME СРООВЗ data 
AJ13 | EMDQ10/EMDQ9 M 10/LPDDR2 data 9 
А112 EMDQ11/EMDQ1 | VDDME СРООВЗ data 
1 M 11/LPDDR2 data 11 
АЈ12 EMDQ12/EMDQ1 | VDDME СРООВЗ data 
2 M 12/LPDDR2 data 12 
AH1 EMDQ13/EMDQ1 | VDDME СРООВЗ data 
2 4 M 13/LPDDR2 data 14 
AK11 EMDQ14/EMDQ1 | VDDME LPDDR3 data 
5 M 14/LPDDR2 data 15 
AL10 EMDQ15/EMDQ1 | VDDME LPDDR3 data 
3 M 15/LPDDR2 data 13 
AH2 | EMDQ16/EMDQ1 | VDDME LPDDRG3 data 
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2 8 M 16/LPDDR2 data 18 
AK24 EMDQ17/EMDQ1 | VDDME LPDDR3 data 
7 M 17/LPDDR2 data 17 
AH2 EMDQ18/EMDQ1 | VDDME LPDDR3 data 
4 6 M 18/LPDDR2 data 16 
AL23 EMDQ19/EMDQ2 | VDDME LPDDR3 data 
0 M 19/LPDDR2 data 20 
AJ22 ЕМОО20/ЕМОО2 | VDDME LPDDR3 data 
1 M 20/LPDDR2 data 21 
АЈ24 EMDQ21/EMDQ1 | VDDME LPDDR3 data 
9 M 21/LPDDR2 data 19 
AK22 EMDQ22/EMDQ2 | VDDME ГРООВЗ data 
3 M 22/LPDDR2 data 23 
AJ21 EMDQ23/EMDQ2 | VDDME LPDDR3 data 
2 M 23/LPDDR2 data 22 
AJ6 EMDQ24/EMDQ2 | VDDME LPDDR3 data 
5 M 24/LPDDR2 data 25 
AK7 EMDQ25/EMDQ2 | VDDME LPDDR3 data 
4 M 25/LPDDR2 data 24 
АНА EMDQ26/EMDQ3 | VDDME LPDDR3 data 
0 M 26/LPDDR2 data 30 
AHG EMDQ27/EMDQ2 | VDDME LPDDR3 data 
6 M 27/LPDDR2 data 26 
А16 EMDQ28/EMDQ2 | УООМЕ LPDDR3 data 
7 M 28/LPDDR2 data 27 
АЈА EMDQ29/EMDQ2 | VDDME LPDDR3 data 
8 M 29/LPDDR2 data 28 
ALA ЕМООЗО/ЕМООЗ | VDDME LPDDR3 data 
1 M 30/LPDDR2 data 31 
AK5 EMDQ31/EMDQ2 | VDDME LPDDR3 data 
9 M 31/LPDDR2 data 29 
VDDME LPDDR3 data strobe 0 
AF17 EMDQSO C/EMD | M differential negative/ 
QSNO ГРООВ data strobe 0 
differential negative 
VDDME LPDDR3 data strobe 0 
АС1 EMDQSO T/EMD | M differential positive/ 
7 050 ГРООВ data strobe 0 
differential positive 
VDDME LPDDR3 data strobe 1 
АН1 EMDQS1_C/EMD | М differential negative/ 
5 QSN1 LPDDR2e data strobe 1 
differential negative 
VDDME LPDDR3 data strobe 1 
АЈ15 EMDQS1_T/EMD |М differential positive/ 
051 LPDDR2 data strobe 1 
differential positive 
VDDME LPDDR3 data strobe 2 
AG2 EMDQS2_C/EMD | M differential negative/ 
1 QSN2 LPDDR2 data strobe 2 
differential negative 
AF21 | EMDQS2 ТЕМО VDDME LPDDR3 data strobe 2 
differential positive/ 
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Qs2 M LPDDRe data strobe 2 
differential positive 
VDDME LPDDR3 data strobe 3 
AF8 EMDQS3_C/EMD | M differential negative/ 
QSN3 LPDDR2 data strobe 3 
differential negative 
VDDME LPDDR3 data strobe 3 
AG8 EMDQS3_T/EMD | M differential positive/ 
083 LPDDRe data strobe 3 
differential positive 
VDDME LPDDR2/3 reference 
AK16 | EMVREF M Output 
VDDME LPDDR2/3 Impedance 
AK31 | EMZQ M calibration 
CSI Interface 
CSIO differential data 0 
L31 CSI0_DP0 positive 
CSIO differential data 0 
132 | С510 ОМО negative 
CSIO differential data 1 
N29 | CSIO DP1 positive 
CSIO differential data 1 
N30 | CSIO DN1 negative 
CSIO differential clock 
M31 | CSIO CKPO 0 positive 
CSIO differential clock 
M30 | CSIO CKNO 0 negative 
CSIO differential data 2 
P32 | CSIO DP2 positive 
CSIO differential data 2 
N32 | CSIO DN2 negative 
CSIO differential data 3 
R30 | CSIO DP3 positive 
CSIO differential data 3 
R29 | CSIO ОМЗ negative 
CSIO differential clock 
P30 | CSIO CKP1 1 positive 
CSIO differential clock 
P31 | CSIO CKN1 1 negative 
CSI1 differential data 0 
T31 CSI1_DP0 positive 
CSI1 differential data 0 
T30 | CSI1 DNO negative 
CSI1 differential data 1 
029 | СЗП DP1 positive 
CSI1 differential data 1 
U30 | CSI1_DN1 negative 
CSI1 differential data 2 
V31 | CSH DP2 positive 
CSI1 differential data 2 
V32 | сзи DN2 negative 
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CSI1 differential data 3 


W30 | CSI1_DP3 positive 
CSI1 differential data З 
W29 | CSI1 DN3 negative 
CSI1 differential clock 
T32 | CSI1 CKP positive 
CSI1 differential clock 
032 | CSI. СКМ negative 
Not Connect on 
Y32 | NC CSI2 DPO SC9832E 
Not Connect on 
Y31 МС сег DNO SC9832E 
Not Connect on 
W28 | МС CSI2 ОР1 5С9832Е 
Not Connect on 
V28 NC CSI2 DN1 SC9832E 
Not Connect on 
Y29 | NC_CSI2_CKP SC9832E 
Not Connect on 
узо | NC CSI2 CKN SC9832E 


DSI Interface 


DSI differential data 0 


AC4 | DSI DPO positive 

DSI differential data 0 
АС5 DSI DNO negative 

DSI differential data 1 
AC1 DSI DP1 positive 
AC2 051 DN1 DSI differential data 1 

negative 

DSI differential data 2 
AA4 | DSI DP2 positive 

DSI differential data 2 
AA5 | DSI DN2 negative 

DSI differential data 3 
Y2 DSI ОРЗ positive 

DSI differential data 3 
Y3 DSI DN3 negative 

DSI differential clock 
AA1 | DSI СКР positive 
AA2 ТІСІ DSI differential clock 


negative 


LVDSRFF Interface 


LVDSRFO DL P 


LVDSRFO Primary RX 


G2 БІР data positive 

G3 LVDSRFO DL P LVDSRFO Primary RX 
RI_N data negative 

F4 LVDSRF0_DL DI LVDSRFO Diversity RX 
УР data positive 

F3 LVDSRFO. DL DI LVDSRFO Diversity RX 
VN data negative 

LVDSRFO TX data 
H4 LVDSRFO UL P positive 
LVDSRFO TX data 

H5 LVDSRFO UL N negative 

E2 NC_LVDSRF1_D Not Connect on 
L PRI P SC9832bE 

D2 NC LVDSRF1 D Not Connect on 
L PRI N SC9832bE 

E5 NC_LVDSRF1_D Not Connect on 
L_DIV_P SC9832E 

E4 NC LVDSRF1 D Not Connect on 
L DIV N SC9832bE 
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Е1 NC_LVDSRF1_U Not Connect on 
LP SC9832bE 
E1 NC LVDSRF1 U Not Connect on 
LN SC9832E 
H1 LVDSRF REXT LVDSREF calibration pin 
APC Interface 
C1 APCOUTO APC output 0 
C3 APCOUT1 APC output 1 


B2 NC_APCOUT2 Not Connect on 


5С9832Е 
USB2.0 Interface 
K1 USB_DP USB data positive 
K2 USB_DM USB data negative 
J2 USB_REXT USB calibration 


WCN and GNSS 


2.4GHz BT/WIFI RF 


C27 RF_ISM_P input/output positive 


A24 FM_LANT FM long antenna input 
B25 FM_SANT FM short antenna input 
D22 GNSS_RF_IN GNSS ВЕ input 
іе=1,0е= 
a29 | anss ма ЕМ | МОТУ |1.8V,4.7K | вок | 2/4/6/8 0,wpu,fun | GNSS LNA enable 
8 /20K 
_sel=3 
TES _ TSX temperature 
E31 | T DIG МӘЛ В, sole" | Sela a= 1.D8=- | once digital signal 
8 /20K 0,wpu input 
TSX temperature 
F8 TSEN_VREFP sense reference 
voltage positive 
TSX temperature 
F9 TSEN_IN sense analog signal 
input 
TSX temperature 
F10 TSEN_VREFN sense reference 
voltage negative 
Power 


M7 VDDARM 


М9 VDDARM 


№ VDDARM 


N11 VDDARM 


P9 VDDARM 


P11 VDDARM 


P13 VDDARM 


P15 VDDARM Power supply for ARM 


R11 VDDARM 


R13 VDDARM 


R15 VDDARM 


T11 VDDARM 


T13 VDDARM 


T15 VDDARM 


U11 VDDARM 
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U13 VDDARM 


015 VDDARM 


V11 VDDARM 


V13 VDDARM 


V15 VDDARM 


W11 VDDARM 


W13 | VDDARM 


W15 | VDDARM 


Y11 VDDARM 


Y13 VDDARM 


AA9 VDDARM 


AA11 | VDDARM 


AA13 | VDDARM 


L13 NC VDDARM 


L15 NC VDDARM 


M11 NC VDDARM 


M13 | NC VDDARM 


M15 | NC VDDARM 


N7 NC VDDARM 


N13 NC VDDARM 


N15 NC VDDARM 


P7 NC VDDARM 


Not Connect on 
R9 NC VDDARM SC9832bE 


T9 NC VDDARM 


U7 NC_VDDARM 


U9 NC_VDDARM 


V7 NC_VDDARM 


\9 NC_VDDARM 


W7 | NC VDDARM 


W9 NC_VDDARM 


Y7 NC_VDDARM 


Y9 NC_VDDARM 
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AA7 NC_VDDARM 
H15 VDDCORE 
H16 VDDCORE 
Н19 VDDCORE 
J15 VDDCORE 
J16 VDDCORE 
J19 VDDCORE 
K8 VDDCORE 
K9 VDDCORE 
K12 VDDCORE 
K13 VDDCORE 
K15 VDDCORE 
K16 VDDCORE 
K19 VDDCORE 
L11 VDDCORE 
L16 VDDCORE 
L17 VDDCORE 
L19 VDDCORE 
M16 VDDCORE 
M19 VDDCORE 
M22 VDDCORE 
M25 VDDCORE 
N16 VDDCORE Power supply for core 
N19 VDDCORE 
N22 VDDCORE 
N25 VDDCORE 
P16 VDDCORE 
P17 VDDCORE 
P19 VDDCORE 
P20 VDDCORE 
P22 VDDCORE 
P23 VDDCORE 
R16 VDDCORE 
R19 VDDCORE 
R22 VDDCORE 
T16 VDDCORE 
T19 VDDCORE 
T22 VDDCORE 
U16 VDDCORE 
U17 VDDCORE 
U19 VDDCORE 
U20 VDDCORE 
U22 VDDCORE 
U23 VDDCORE 
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V6 VDDCORE 


\16 VDDCORE 


\19 VDDCORE 


V22 VDDCORE 


V25 VDDCORE 


V26 VDDCORE 


\/16 | VDDCORE 


W19 | VDDCORE 


W22 | VDDCORE 


W25 | VDDCORE 


Y25 VDDCORE 


AA23 | VDDCORE 


AA25 | VDDCORE 


AB9 VDDCORE 


AB11 | VDDCORE 


AB25 | VDDCORE 


AB26 | VDDCORE 


АС9 | VDDCORE 


H8 NC_VDDCORE 


H12 NC_VDDCORE 


J8 NC_VDDCORE 


412 NC_VDDCORE 


L20 NC_VDDCORE 


L22 NC_VDDCORE 


P25 NC_VDDCORE 


R25 NC_VDDCORE 


T25 NC VDDCORE Not Connect on 


5С9832Е 
025 NC_VDDCORE 


AA19 | NC_VDDCORE 


АА21 | NC_VDDCORE 


AB12 | NC_VDDCORE 


AB13 | NC VDDCORE 


AB14 | NC VDDCORE 


AB15 | NC VDDCORE 


NC VDDCORE 
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AC? | МС VDDCORE 


АБЭ | NC_VDDCORE 


NC_VDDCORE 


Y14 VDDMEM 


Y16 VDDMEM 


Y18 VDDMEM 


Y20 VDDMEM 


Y22 VDDMEM 


сс бо 
АВ22 | VDDMEM 
AC? | vDDMEM 
AC! | VDDMEM 
AC? | vDDMEM 


AB18 | NC VDDMEM 


AB20 | NC VDDMEM 


3 МС VDDMEM 
ва NC_VDDMEM 
27 МС VDDMEM 
d МС VDDMEM Not Connect on 
AC2 SC9832bE 
1 NC VDDMEM 
2" NC_VDDMEM 
^ NC VDDMEM 
^ NC VDDMEM 
~ NC_VDDMEM 
USB 3.3V power 
J3 AVDD3V3_USB supply 
USB 1.8V power 
К5 AVDD1V8_USB supply 
G7 NC_AVDD1V8_B Not Connect on 
Е SC9832E 
J7 NC AVDD1V8 B Not Connect on 
B SC9832E 
Baseband DAC & PLL 
J11 AVDD1V8 BB 1.8V analog power 
supply 
Baseband DAC & PLL 
K11 AVDD1V8 BB 1.8V analog power 
supply 
CSI 1.8V analog power 
P26 AVDD1V8 CSI supply 
CSI 1.8V analog power 
U26 AVDD1V8 CSI supply 
АВ7 AVDD1V8_DSI DSI 1.8V analog power 
supply 
N5 AVDD1V8_MPLL MPLL 1.8V analog 
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power supply 


DPLL 1.8V analog 


ET (и V8_DPLL power supply on 
Е SC9832E 
NC_AVDD1V8_D Not Connect on 
AA17 | рүү SC9832E 
1.2V supply for WCN 
J28 AVDD1V2_AFE analog front 
end(ADC/PLL) 
B24 AVDD1V2_FM 1.2V supply for FM 
E21 AVDD1V2_GNSS 1.2V supply for GNSS 
G28 AVDD1V2 TRX I 1.2V supply for WCN 
SM TRX and VCO 
3.3V supply for 
B26 AVDD3V3 PA ВТАМЕ! РА 
F12 VIO1V8 S supply for digital 
F17 VIO1V8 dl supply for digital 
L27 VIO1V8 a supply for digital 
R6 VIO1V8 е supply for digital 
U6 VIO1V8 os supply for digital 
Y28 VIO1V8 г supply for digital 
Power supply for 
L5 VSDO SDIOO IO 
Power supply for 
J4 VSD2 SDIO2 IO 
Power supply for 
МЕТ ҰРАМ Digital Camera ІО 
Power supply for SIM 
B6 VSIMO Card O 
Power supply for SIM 
A5 VSIM1 card 1 
Power supply for SIM 
A6 VSIM2 card 2 
Power supply for 
AD7 | VEMMCIO EMMC IO 
Power supply for 
AC7 | VIO_NAND NAND IO 
GND 
AD2 
6 VSS 
G20 VSS 
H20 VSS 
H21 VSS 
421 VSS 
K20 VSS 
K21 | VSS Ground 
K22 VSS 
K23 VSS 
K24 VSS 
K25 VSS 
K26 VSS 
K27 VSS 
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L21 VSS 
123 VSS 
L24 VSS 
L25 VSS 
L26 VSS 
H9 VSS 
H10 VSS 
49 VSS 
J10 VSS 
K10 VSS 
L10 VSS 
T24 VSS 
U24 VSS 
V24 VSS 
Y10 VSS 
N26 | VSS 
H13 VSS 
H14 VSS 
H17 VSS 
Н18 | VSS 
45 VSS 
J13 VSS 
J14 VSS 
J17 VSS 
J18 VSS 
K3 VSS 
K14 VSS 
K17 VSS 
K18 VSS 
L8 VSS 
19 VSS 
L14 VSS 
L18 VSS 
M3 VSS 
М10 | VSS 
M12 VSS 
M14 VSS 
M17 VSS 
М18 | VSS 
M20 | VSS 
M21 VSS 
M23 VSS 
M24 | VSS 
M26 | VSS 
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N8 VSS 
N10 VSS 
N12 VSS 
№14 VSS 
N17 VSS 
N18 VSS 
N20 VSS 
N21 VSS 
N23 VSS 
N24 VSS 
P3 VSS Ground 
P8 VSS 
P10 VSS 
P12 VSS 
P14 VSS 
P18 VSS 
P21 VSS 
P24 VSS 
R8 VSS 
R10 VSS 
В12 VSS 
R14 VSS 
R17 VSS 
R18 VSS 
R20 VSS 
R21 VSS 
R23 VSS 
R24 VSS 
T8 VSS 
T10 VSS 
T12 VSS 
T14 VSS 
Т17 VSS 
T18 VSS 
T20 VSS 
T21 VSS 
T23 VSS 
U8 VSS 
U10 VSS 
U12 VSS 
U14 VSS 
U18 VSS 
021 VSS 
V8 VSS 
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V10 VSS 
\12 VSS 
\14 VSS 
V17 VSS 
М18 VSS 
V20 VSS 
V21 VSS 
V23 VSS 
W8 VSS 
W10 VSS 
W12 | VSS 
W14 | VSS 
W17 VSS 
\/18 | VSS 
W20 | VSS 
W21 Vss 
W23 vss 
W24 | VSS 
Y12 vss 
Y19 vss 
Y21 VSS 
\23 VSS 
Y24 VSS 
AA12 | VSS 
AA14 | VSS 
AA15 | VSS 
AA24 | VSS 
AB10 | VSS 
AB24 | VSS 
АС8 | VSS 
АС | vss 
AC? ~ 
AD2 | VSS 
AD4 VSS 
AD5 VSS 
AD8 VSS 
aes 
2D! | vss 
4D! | vss 
4D! | vss 
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AD1 


5 VSS 
AD1 

6 VSS 
AD1 

8 VSS 
AD1 

9 VSS 
AD2 

0 VSS 
А02 | vss 
АР? | vss 
AD2 

3 VSS 
AD2 

4 VSS 
AE17 | VSS 
AF7 VSS 
AF11 | VSS 
AF14 | VSS 
AF20 | VSS 
AF24 | VSS 
AF27 | VSS 
AG4 | vss 
AG7 | VSS 
АС 

4 VSS 
АС 

5 VSS 
АС 

8 VSS 
AG2 

0 VSS 
AG2 

4 VSS 
AH3 | VSS 
АНБ | VSS 
АН8 | VSS 
АНТ | vss 
АН! 

4 VSS 
AH2 

0 VSS 
АН? | vss 
AH2 

6 VSS 
AH2 

8 VSS 
AH2 

9 VSS 
AJ3 VSS 
AJ5 VSS 
AJ8 VSS 
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AJi1 | VSS 
AJi4 | VSS 
AJi6 | VSS 
AJi7 | VSS 
AJ20 | VSS 
AJ23 | VSS 
AJ26 | VSS 
AJ27 | VSS 
AJ30 | VSS 
AK4 VSS 
AK6 VSS 
AK8 VSS 
AK10 | VSS 
АК12 | VSS 
AK14 | VSS 
AK17 | VSS 
AK19 | VSS 
АК21 | VSS 
AK23 | VSS 
AK25 | VSS 
AK27 | VSS 
AK29 | VSS 
AL30 | VSS 
B3 VSS 
B4 VSS 
B5 VSS 
C2 VSS 
C4 | vss 
05 VSS 
E3 VSS 
F2 VSS 
Е5 VSS 
G5 VSS 
H3 VSS 
M6 VSS 
K31 VSS 
130 VSS 
M29 VSS 
M32 VSS 
N31 VSS 
P27 VSS 
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P29 VSS 
R28 | VSS 
R31 VSS 
R32 | VSS 
U27 VSS 
028 | VSS 
U31 VSS 
V29 VSS 
V30 VSS 
W26 | VSS 
W311 VSS 
Y26 VSS 
Y4 VSS 
AA3 VSS 
AB2 VSS 
AB3 | VSS 
ABS | VSS 
AC3 | VSS 
A28 VSS 
B22 VSS 
B28 VSS 
B29 VSS 
C22 | VSS 
C24 | VSS 
C28 | VSS 
024 | VSS 
028 | VSS 
E22 VSS 
E23 VSS 
E24 VSS 
E25 VSS 
E26 VSS 
E28 VSS 
Е28 | VSS 
G22 | VSS 
G27 | VSS 
H22 | VSS 
H23 | VSS 
H24 VSS 
H25 | VSS 
H26 | VSS 
H27 | VSS 
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J26 VSS 
J27 VSS 
А25 AVSS FM Analog ground of FM 
M8 NC_VSS 
Y8 NC_VSS 
ЛАВ NC_VSS . оп 
АА26 | МС У55 
Y17 NC_VSS 
NC 
Al NC 
A2 NC 
A31 NC 
A32 NC 
В1 МС 
B32 NC 
AK1 NC 
АКЗ2 | NC 
AL1 NC 
AL2 NC 
AL31 | NC 
AL32 | NC 
^u NC 

Not Connect 
AJ10 | NC 
AL8 NC 
AK9 | NC 
AJ9 NC 
AH7 NC 
= NC 
AH9 | NG 
AF10 | NG 
ЛЫ NC 
AF13 | NC 
27 NC 
AK15 | NC 


3.3 Pin Description 


Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as providing enough 
flexibility. Multiple signals are connected to a multiplexer that connects to the same I/O pin. 


Table 3-3 Pin Multiplexed Functions 
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SPSCBC2 8X HL | RFSDAO RFSDAO d ` wa о |GPO1 | vorm 
SPSCBC2 8X HL | RFSCKO RFSCKO O/T sibi C |o | овог | иот 
SPSCBC2 8X HL | RFSENO RFSENO O/T 4-2. о | арюз | уот 
врвсвс2 вх HL | DDSRFO-ADO о о | 5веРю9 |19 o о | арю4 | иот 
SPSCBC2_8X HL | СУрӨНҒО РАС DAC ON = о | зе ввюо |19 2. о | арюѕ | уот 
SPSCBC2 8X HL RFCTL15 RFCTL15 O |PWMC(Gi) | O 42. * |o [GPIO | vor 
SPSCBC2 ВХН | RFCTL16 RFCTL16 o | PPS(Go) о oe о | арюв | уот 
SPSCBC2 8X HL | GPIO9 RFCTL17 a ер ed ae о |GPO9 | vorm 
SPSCBC2 8X НЕ | RFCTL18 RFCTL18 о | USTXD о 4... о |ағоюо | иот 
SPSCBC2 8X HL | RFCTL19 RFCTL19 о | озвхо | med 9€ |o |ағон | vot 
SPSCBC2 8X HL | RFCTLO RFCTLO о в о |ағою | иот 
SPSCBC2 8X HL | ВЕСТИ ВЕСТИ о indi (8 o [Gpio20 | июл 
SPSCBC2 8X HL | RFCTL2 RFCTL2 © 2... о | свог | иот 
SPSCBC2 8X HL | RFCTL3 RFCTL3 é co о | GPio22 | иот 
SPSCBC2 8X HL | RFCTL4 RFCTL4 о 1. о | GPIO23 | иот 
SPSCBC2 8X HL | ВЕСТІ5 ВЕСТІ.5 о ica о | CGPIO24 | иот 
SPSCBC2 8X HL | RFCTL6 RFCTL6 о gene о | арю25 | иот 
SPSCBC2 8X HL | RFCTL7 RFCTL7 " s о [|GPIO26 | иот 
SPSCBC2 8X HL | RFCTL8 RFCTL8 о 2. о [|GPIO27 | иот 
SPSCBC2 8X HL | ВЕСТІ9 RFCTL9 Е не о | арюгв | иот 
SPSCBC2 8X HL | RFCTL10 RFCTL10 о oo о [|GPIO29 | иот 
SPSCBC2 ВХН | ВЕСТИ! ВЕСТИ я реа ( [o | орозо | июл 
SPSCBC2 8X HL | GPIO31 RFCTL12 И 2. о | орюз1 | иот 
SPSCBC2 8X HL | GPIO32 RFCTL13 о |PWMA о ao о [|GPIO32 | иот 
SPSCBC2_8X_HL | GPIO33 RFCTL14 о |PWMB(G) |0 oo о |ағозз | иот 
SPSCBC2 8X НЫ | ВЕЕЕО SCK | ВЕЕЕО SCK | O о о | арюз6 | иот 
SPSCBC2 SX HL | RFFEO SDA | RFFEO_SDA |!” 2. о |ағоз | иот 
SPSCBC2 8X HL | CMPD2 CMPD2 с T о |оғю40 | иот 
SPSCBC2 8X HL | CMRST2 CMRST2 M 222. о |GPIO4 | иот 
SPSCBC2 8X HL | CMMCLKO CMMCLKO |œ | CLK_AUX2 |o о о |GPIO42 | иот 
SPSCBC2 8X HL | CMMCLK1 CMMOLK! |o ro edna о | CGPIO4 | иот 
SPSCBC2 8X HL | CMRSTO CMRSTO " 422. о |оғю44 | иот 
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SPSCBC2 3X HL | суреті CMRST1 " en о | GPIO45 | ПОЛ 
DBG_BUS24( 
SPSCBC2 8X HL | суру CMPDO " e о | GPIO46 | ОТ 
DBG_BUS25( 
SPSCBC2 8X HL | Сир CMPD1 я at о | GPIO47 | иот 
SPSCBC2 8X С H ПО DBG_BUS26( 
: - SCLO и d о |GPIO48 | ОТ 
SPSCBC2 8X ПС H /О/ DBG BUS27( 
x ТЕРА SDAO i en о | GPIO49 | иот 
SPSCBC2 8X HL | LCM RSTN LCM_RSTIN [о GPIO50 | O/T 
SPSCBC2 SX HL | Lem FMARK | 051 TE | GPIO51 | O/T 
Tey VO) 
SPSCBC2 8X VL | брр см өрі? csn |! сма GPlos | !0 | арюѕ2 | vorr 
ПО ПО 
SPSCBC2 BX VL | sop ро SPI2_DO : сма GPlo0 | !0 | арюѕз | vor 
VO) UOI 
SPSCBC2 SX VL | seio pi ЅРІ2 DI А cM4 GPlO1 | 10 | арюѕ4 | vorr 
ПО VO) 
SPSCBC2 8X VL | брак SPI2 СК | сма GPlO2 | YO! | GPIO55 | vor 
SPSCBC2 8X HL | UOTXD UOTXD б. а 2. о | apioso | иот 
SPSCBC2 8X HL UORXD UORXD | Е | ei То | срїов1 | иот 
SPSCBC2 8X HL | џост5 UOCTS | PWMC(GO) |0 aoe о | срїов2 | иот 
SPSCBC2 8X HL | UORTS UORTS о |SE GPIO6 d 42. о | срїовз | ОТ 
се Ко о GPIO69 | O/T 
SPSCBC2 SX HL | UITXD U1TXD B GPIO70 | O/T 
SPSCBC2 8X HL | UIRXD ІШ» | PPS(G1) О СРЮ71 | O/T 
ОГ | DBG_BUS14( 
SPSCBC2 8X HL | тур U2TXD о |5Еоғюе |19 |08 GPIO72 | O/T 
ПОГ | DBG_BUS15( 
SPSCBC2 3X HL | вур U2RXD | se_apios |19 | от GPIO73 | O/T 
SPSCBC2 8X ПС H Tey 
I Ee SCL1 VOl | ЕХТІМТІ4 | GPIO74 | O/T 
SPSCBC2 8X ПС H /О/ 
x ден 5рА! IO! | EXTINT15 | GPIO75 | ОЛ 
SPSEBC2 24X VL | МЕ DATA 1 NF DATA 1 | O | zw GPIO76 | 1/O/T 
SPSCBC2 8X HL | T DIG T DIG | GPIO77 | УОТ 
SPSCBC2 8X HL | EXTINT9 EXTINT9 | ВЏА ТЕ ОЕТ | | GPIO78 | VO/T 
SPSCBC2 8X HL l ЕХТІМТІ0 EXTINT10 | BAT_DET | GPio79 | O/T 
SPSCBC2 8X VL | ТСК ARM MTCK_ARM || GPios2 | O/T 
SPSCBC2_8X_VL TMS_ARM MTMS_ARM Ге) GPIO83 VO/T 
SPSCBC2 8X VL | ТОО LTE DTDO LTE | от | отоо TWG | от 4... о |оғюв5 | ОТ 
SPSCBC2 8X VL TDI 1ТЕ DTDI LTE | ото TWG || en red о |GPIO86 | иот 
SPSCBC2 8X VL TCK LTE DICK LTE |! отск Twa || ` asa o |CGPIO8 | l/O/T 
SPSCBC2 8X VL | TMS (ТЕ DTMSLTE || DTMS TWG | | oe о | apioss | ОТ 
SPSCBC2_8X_VL ВТСК 1ТЕ РАТСК ТЕ | o M о о ( [о | @pioss | ют 
ПО 
SPSCBC2 8X VL | ору ogy өріп csn |! ЕХТІМТ5 | GPIO90 | O/T 
/О/ 
SPSCBC2 8X VL | soi po SPIO DO | EXTINT6 | GPIO91 | O/T 
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SPSCBC2 8X VL | coi, pi SPIO DI C EXTINT7 | GPIO92 | O/T 
SPSCBC2 BX VL | spin ак spo сік | YO! EXTINT8 | GPIO93 | O/T 
SPSEBC2 24X VL | EMMC DO ЕММС DO d МЕ WPN d GPIO98 | 1/O/T 
SPSEBC2 24X VL | EMMC_CMD | EMMC_CMD ma NF_RBN ща GPIO99 | ОТ 
SPSEBC2 24X VL | ЕММС 06 EMMC_D6 а NF CLE d А 0 | vor 
ЗРЗЕВС2 24X VL | EMMC D7 ЕММС 07 и NF ALE d e 0 | vor 
SPSEBC2 24X VL | EMMC СІК EMMC CLK E" NF RE T E и 0 | vor 
SPSEBC2 24X VL | EMMC_D5 EMMC_D5 Ci МЕ БАТА 4 ши "n 0 | vor 
SPSEBC2 24X VL | ЕММС 04 ЕММС 04 i NF DATA 5 ШЫ ~ 0 | vor 
SPSEBC2 24X VL | EMMC DS EMMC DS | | NF DATA 3 ы = 0 | vor 
SPSEBC2 24X VL | ЕММС 03 emmc_p3 |}©/ | медта? |10) EPIS. от 
SPSEBC2 24X VL | EMMC RST EMMC вт |O | МЕ СЕМ d А 0 | vor 
SPSEBC2 24X VL | EMMC 01 EMMC D1 id NF 098 "d ER 0 | vor 
ЗРЗЕВС2 24X VL | ЕММС 02 ЕММС 02 ша МЕ БАТА 6 d А. 0 | vor 
SPSCBC2_8X_W_VL | KEYOUTO KEYOUTO om | EXTINT11 | et 2 | vor 
SPSCBC2 8X W VL | KEYOUT1 KEYOUT1 от | EXTINTI2 | CM4_GPIO6 На ага VO/T 
5Р5СВС2 8X М VL | KEYOUT2 КЕУОЏТ2 от |PWMB(GO |0 | CM4_GPIO7 on "ode от 
SPSCBC2 8X W VL | KEYINO KEYINO | EXTINT2 | oo о тее VO/T 
SPSCBC2 ВХ W VL | KEYIN1 KEYIN1 | EXTINT3 | PLL_LOCK о 2275 VO/T 
SPSCBC2 8X М VL | KEYIN2 KEYIN2 | EXTINT4 | б о а от 
SPSCECESX ICH | Бине ща СОТ? от 
SPSCECESX ICH | СД, an ща СРОК? от 
SPSCBC2 SX HL | ci Aux СК Аю | 4 | PROBE_CLK | O 4. o | 9791? | vor 
SPSCBC2_8X HL | иер IIS1DI | ЗЕ ВРОО |} | ExriNTI3 | GPIOT3 | рот 
SPSCBC2 3X HL | 6100 15100 от | SecPiot | 1% | сма arios | YO | 29013 | yom 
SPSCBC2 8X HL | лак IIS1CLK ГО | зе веог | YO! | сма apioa | PO! | @РІ013 | су 
SPSCBC2 8X HL | usq ack IISTLRCK EE NE E "от 
SPPOWUWSWCDE_ | sno ск чт on | нак 10 ово 805705 о |5801 | vor 
SPPDWUWSWCDG_ | sop сүр spo омо |107 | sero DEG. BUSI о |91018 от 
SPPOWUWSWCDG_ | өру po EDS VO ври po ща DEG. BUSA о |58013 | vor 
SPPDWUWSWODG_ | soy p; SD2 Di VO | se орот |10 DEG. BUSH о |98013 | jor 
SPPOWUWSWCDG. | spp рә mu VO [secos | 10! шы о | SPOR | от 
SPPDWUWSWCDG_ | өру p3 DAE VO ври см | © DEG. BUSES о |91018 | (от 
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SPSEBC2 24X HL | МЕ СЕМО NF_CENO o | месемот | 10 qe пот 
SPSEBC2 24X VL | МЕ ПАТАО | NF DATA o o | NF-DATAO_ IO Pee auem 
SPSEBC2_24X HL | NF WEN NF. WEN o |мемемт |19 2798 ӨЛ 
SPSEBC2 24X VL | МЕ DATA 2 NF DATA2 |o | NF-DATA2_ d 27” VO/T 
армани КЕЯ EXTINTO | WDRST о | зе Gpo | YO! | СРОМ | су 
2. етн ЕХТІМТІ sE aPiois | VO | SPIOT^ | ол 
РОВС? SC T = тууп Vor EXTXTLEN [| SPOTE | от 
5Р5502 БХ W l w. Em ща GPIOTE | от 
SPPDWUWSWCDG. | spp ps SES ща ово 8055/5 о | SPOT от 
SPPDWUWSWODO | spp ро Span ща DEG. врео о |58014 пот 
SPPDWUWSWCDG_ | soo сүр spo cup |19 DEG. BUSES о |5015 ют 
SPFOWUWSWCDG.- | spp ро pes ща DEG. BUSHG о |58015 | jor 
SPPOWUWSWCDG. | spo p; FN ща ова воо о |91015 | (от 
а ОЕ SDO_CLKO | ол E IE. | Vom 
vidis CNET e SIMCLK2 о | 8014 mm | seeno | 2% | BION Dyer 
SPROWUWSWSIM_ | SIMDAT2 SIMDA2 ПО | spas ТО | ве врта | 79" | 8Р015 | yor 
с SIMRST2 о |СКАШ |o | звевюз | YO | BPIO'S | yor 
gee | SIMOLKO SIMCLKO о geen убит 
SPFDWUWSWSIM. | SIMDATO =a emas ща GPIOTS | (от 
SPPDWUWSWSIM- | SIMRSTO SIMRSTO " ста от 
ia емши SIMCLK1 А CHIOTS. [Moi 
SPPDWUWSWSIM_ | ерат NDA ща GPIOT6 | от 
а и SIMRST1 В а йт 
SPSCBC2 8X HL | сыр SLEEP | CHIP. SLEEP | o 
SPSCBC2 8X HL | PTEST PTEST | 
SPSCBC2 8X HL | ext RsTB | EXT-RSTB || 
SPSCBC2_8X_HL | хт BUF ЕАН е 
SPSCBC2 8X HL | CLK 32K CLK 32K | 
SPSCBC2 8X HL | AUD зак AUD_SCLK |o | IIS2CLK oe 
SPSCBC2 8X HL | AUD ADDO AUD ADDO || IIS2DI | 
Е DCDCARM_EN co О 
SPSCBC2 8X HL | ANA INT АМА INT | 
SPSCBC2 SX HL | муу АОВУНС ^ ddp M 
SPSCBC2 8X HL | до SCLK ADLSCIK |o 
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SPSCBC2 8X HL | AUD DAD! AUD DAD! |o 
SPSCBC2 8X HL | AUD DADO AUD DADO [о | 15200 O/T 
SPSCBO2 SX HL | AUD pasvwc ee о | IIS2LRCK d 
SPSCBC2 8X HL | api D ADI D o 

3.4 Pin status and GPIOs 

At Reset After Reset 

NO ЕЕ Ба bp Pin State же Pin State Domain 
C18 RFSDAO GPIO1 L ad d L ~ ~ VIO1V8 
E17 RFSCKO СРЮ? | L idi wd L Фа“ VIO1V8 
E18 RFSENO GPIO3 | H ist ad H u VIO1V8 
нв | LVDSRFO АБСО | сы | L Ди ` l d USUS 
pg. | LVDSRFO DACO | сро | L ДО фа қ BELT UNUS 
C15 RFCTL15 GPio7 | L ui. L pi uM VIO1V8 
B14 RFCTL16 СРОВ | L Шо | 2. VIO1V8 
А14 GPIO9 СРОО | | кш 1 uk dd VIO1V8 
D15 RFCTL18 GPIO10 | | di Ай L lik ie VIO1V8 
D16 RFCTL19 СРО1 | L ЊЕ dsl L ii^ d VIO1V8 
E11 RFCTLO GPIO19| L iir а L ib 29 VIO1V8 
B10 ВЕСТИ СРЮ20 | L м. L dd d VIO1V8 
E12 RFCTL2 СРЮ21 | L aud L iib: d VIO1V8 
D12 RFCTL3 СРЮ22 | L di d L il d VIO1V8 
E13 RFCTL4 СРЮ23 | L ui^ dd L uk ^ud VIO1V8 
B11 RFCTL5 СРЮ24 | L ni al L 2. VIO1V8 
E14 RFCTL6 СРЮ25 | L Шіл L ui d VIO1V8 
А11 RFCTL7 СРЮ26 | L id sd L ini ud VIO1V8 
C12 RFCTL8 СРЮ27 | L 2. L ui d VIO1V8 
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D13 RFCTL9 GPIO28 | L 4 L B VIO1V8 
E15 RFCTL10 СРЮ29 | L iir dd L E а VIO1V8 
B12 RFCTL11 GPIO30 | L ni G L ii d VIO1V8 
A12 GPIO31 СРОЗ | L niai L boni VIO1V8 
B13 GPIO32 СРЮЗ2 | L Мо L sub j VIO1V8 
E16 GPIO33 GPIO33 | L iid L ЊУ VIO1V8 
F14 ВЕЕЕО SCK | GPIO36 | L ni а L DNE VIO1V8 
F13 ВЕЕЕО SDA | GPIO37 | L inb ш L қы VIO1V8 
G30 CMPD2 GPIO40 | L iit und L Wa VCAM 
G29 CMRST2 СРЮ41 | L шм L о УСАМ 
H31 CMMCLKo | GPIO42| L OUTPUT L OUTPUT VCAM 
H32 CMMCLK1 GPIO43 | L OUTPUT L OUTPUT VCAM 
J31 CMRSTO GPIO44 | L TUN L i id VCAM 
H30 CMRST1 GPIO45 | L Ñ L L. VCAM 
H29 CMPD0 GPIO46 | “L 4. L dk ud VCAM 
G30 CMPD1 apioaz N È ni L iu VCAM 
E32 Бене GPIO48 | H =o” H D d VCAM 
F32 BOR GPIO49 | H irt ad H ме ЫШ УСАМ 
М5 Lom ай АМО | L Т. L ai d VIO1V8 
Y5 си MA | зом | L ui vü L Е VIO1V8 
D18 сем | GPIO52 | H — H d d VIO1V8 
D19 M des GPIO53 | L dit d L is и VIO1V8 
E20 SB» "i СРЮ54 | L idi aed L dii: i VIO1V8 
E19 sect: [POS] L ii ad L dl ud VIO1V8 
ААЗ1 UOTXD GPIO60 | H OUTPUT H OUTPUT VIO1V8 
AA32 UORXD GPIO61 | H bër Ай H ki d VIO1V8 
AC31 U0CTS СРЮб2 | L |INPUTWP | L |INPUTWP | VIO1V8 
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D) D) 
АВЗ1 UORTS GPIO63 | L ae al L uk ud VIO1V8 
A29 | GNSS LNA EN | GPIO69 | H iii i H bt d VIO1V8 
AA29 iud GPIO70 | H " H OUTPUT VIO1V8 
AA28 eee GPIO71 | H там H dit ad VIO1V8 
AA27 DEED GPIO72 | L I. L ШШ ad VIO1V8 
AB27 — GPIO73 | L i d L NE VIO1V8 
ЕЗ1 oe GPIO74 | H i: d H ME OA VCAM 
G31 OM GPIO75 | H 2. H УАЗ VCAM 
АЕБ NF DATA 1 | GPIO76 | H Со H ы,” VIO_NAND 
ЕЗ1 T_DIG СРЮ77 | H ae j H d on VIO1V8 
AB28 EXTINT9 GPIO78 | L АШ а` 1 ii d VIO1V8 
AC28 ЕХПМТО | 6РЮ79 | L a L B: ie VIO1V8 
В21 тек дам | GPIO82 | 1 a L es al VIO1V8 
А21 тм дам | @Ё'08З |. H EU H idit d VIO1V8 
B19 TDO LTE GPIO85 | L OUTPUT L OUTPUT VIO1V8 
B20 TDI LTE GPIO86 | H ШЕТ H ui al VIO1V8 
С21 ТСК LTE GPIO87 | L d d L шіт VIO1V8 
A20 TMS_LTE СРЮ88 | H У H a VIO1V8 
021 АТСК LTE. | сова | L OUTPUT L OUTPUT VIO1V8 
B17 оем | GPIOS0 | H ШЕТ H inii d VIO1V8 
B18 Nf po GPIO | L dr d L li N VIO1V8 
A18 — GPiog2 | L ЊЕ ET L ii: i VIO1V8 
A17 spo сік | 97093 | 1 ini а L ib VIO1V8 
AG2 ЕММС D0 | GPIO98 | H ii d H uit ol VEMMCIO 
AJ1 EMMC CMD |GPIO99 | H Lor ëd H а VEMMCIO 
AF2 EMMC D6  |GPIO10| H | INPUT(WP | H | INPUT(WP | VEMMCIO 
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0 U) U) 
AK3 emmc_p7 | GPIO1O y U H ам VEMMCIO 
АН еммс сік | GPO | OUTPUT L OUTPUT | VEMMCIO 
AF4 ЕММС 05 ти 0 H idt Уш H uit obi VEMMCIO 
AG3 Емме га | 97010 | y пат al H ат VEMMCIO 
AH2 EMMC DS uid Su с мр L Начи VEMMCIO 
AK2 ЕММС 03 ша он ШЕТ did H OE VEMMCIO 
AF1 Еммс нөт | GPO y OUTPUT H OUTPUT | VEMMCIO 
Е ay GPO | и ШЕПТЕР я VN genie 
m ewwc 02 | SPIO || Qu ud у (тығу "om 
A9 KEYOUTO c dad к OUTPUT L OUTPUT VIO1V8 
А8 KEYOUT1 GPIO12 нь WPD Hiz WPD VIO1V8 
= Kevoute | 8Р012 | | Шу 1 ш JONE 
Em КЕ бро? y Мел т Ди TIT 
B4B m GPO н qid т ШЕПТЕР UE 
те Боря GPO | | i Т NETT UOTE 
= т GP: | МЕТТЕР я BE NT 
ти ща бесна y i d т iu cd TONE 
a сік лихо | 8Р012 | ү Ди | Did а 
са теин GPO | idi я дас VIVE 
БТ? Ване GPO | | ДД | ii cu IGITUR 
п eine GPO | u қ Дед VOTE 
- "mm бео | | МЕТТЕР | Е apie 
m m GPO | | i ' RESTE ET 
" sp» cup | OPO | н D б near ud Ve 
тт mu GPO | и а т ic E Y 
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M4 SD2 D1 Е 1) i 502 
т 553 Da Е и i di Te 
E Баева Е ШЕ ШЕН SED 
AE4 NF_CENO 77 и ab ud МО NAND 
AE1 NF DATA 0 d 6 sid ма. VIO_NAND 
AD3 NF_WEN SS dii oid dk d VIO NAND 
AE2 NF_DATA 2 еи 3 po К.а МО NAND 
- GPIO14 INPUT(WP INPUT(WP | vioiva 
EXTINTO 4 D) D) 
25 GPIO14 INPUT(WP INPUT(WP | vioiva 
ЕХТІМТІ 5 D) D) 
=s GPIO14 INPUT(WP INPUT(WP | мотув 
SCL3 6 U) U) 
-— GPIO14 INPUT(WP INPUT(WP | мотув 
SDA3 7 U) U) 
a SPED? GPIO‘4 NPU а ти 
= ТЕГІ GPIOT4 нел NP тен 
E зоо cup | 91015 Nui" ui di E 
те — GPIOTS puru jd di USER 
ти n GPIO'S ii i ре яв — 
са PLUR GPIOTS Ди ШЕР wa 
= —— GPIOTS Diod ud VEN 
E SEED GPiots NET uui m 
m 17, GPIOTS ааа КЕЛІДЕ v 
ка эъ. ч GPIOTS МЕЛЕР cd en 
E Wf iro GPIOTS Ыы Л пет 
ка Awam GPIOTS Е КЕРЛЕР eine 
== Етте GPIO‘E uui uu wem 
És Sen GPIO16 Де i cu пет 
= mem GPIO16 INPUT(WP INPUT(WP VER 
2 D) D) 
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3.5 Control Register 


3.5.1 ІО МОХ CENTRAL РІМ RF Register Address Мар 


Base address: 0x402A0000 
Base address(Set Reg): 0x402A1000 
Base address(Clear Reg): 0x402A2000 


СС О ООО 
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3.5.1.1 PIN CTRL rego 


0x00000000 PIN CTRLO(0x00000000) PIN CTRL regO 
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ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
C | 


PIN CTRL regO func сід 


Set/CIr 


ЕС | 
| Reset | o | о | 

muu 

| Name | PIN_CTRL_reg0_func_cfg 

Peset | о | о | о | о | о | о | о Ге [ооо [ о | о | о | ој о] 


PIN_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 

PIN CTRL гед0 f | [31: 0] RW S/C 

unc cfg 


3.5.1.2 PIN CTRL reg1 


ICHEIEJEIEIEZEIEJEREIEIEREIEIEREZEI 
ІСІ О ыы | 


PIN CTRL reg1 func cfg 


вези грее 
ПТ ЕЕ | та Е | о С С С СЗ е | + | [2 СЗ СО 
| Мате | PIN_CTRL_reg1_func_cfg 

LINSEREREREREREREREREREREREREREREN 


PIN CTRL1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


PIN_CTRL reg1_f | [31: 0] RW S/G 
unc_cfg 


3.5.1.3 PIN_CTRL_reg2 


0x00000008 PIN_CTRL2(0x00000000) PIN_CTRL_reg2 
0x00001008 PIN_CTRL2 SET PIN_CTRL2 SET 


0x00002008 PIN_CTRL2 CLR PIN_CTRL2 CLR 


| ви |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | _____ meme NUN 


PIN_CTRL_reg2_func_cfg 


Set/CIr S/C 


_______~< ЗАМ | 
Peset | о | о | о | о | о | о [о [о о | о | о | о |о [оо | 
рты Еа + 


PIN_CTRL_reg2_func_cfg 
Type RW 
Set/CIr S/C 


PIN CTRL2 
Field Name Type Set/Cle | Reset Description 
ar Value 
uart1 usb phy sel | [31] RW S/C ТО UART1 IF control select: 
1’h0:Digital IO 
1'h1:USB20 DM/DP 


ѕрі0 ка disable | [30] SPIO work in LCD mode 
spi2_Icd_disable | [29] SPI2 work in LCD mode 


________|еза [mw | [эю [ne — 


sim2_sys_sel [23] R/W S/C 110 SIM2 system control select: 
1’b0: AP SIMO controller 
151: PUBCP SIM2 controller 

sim1_sys_sel [22] R/W $/С 110 51М1 system control select: 
160: AP SIMO controller 
151: PUBCP SIM1 controller 
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simO sys sel [21] R/W S/C 110 SIMO system control select: 
1’b0: PUBCP SIMO controller 
151: AP SIMO controller 
wci2_exwcn_sel [20] Enable external Wifi device ( such as 
marlin3 ) for 5G band. 
aud iis2 sel [19] AUD IF control select 
1'h0:AUD IF 
17611152 


wcn iis sys sel [18:16] | R/W S/C 310 BT/FM IIS control select: 
3'h0:AONVBC 151 
Ə'h1:AP 150 
Ə'h2:WTL 150 
S'h3:WTL 1151 
3'h4:PUBCP IISO 


м | j| je 2 о 


uart2 sys sel [12:10] | RW S/C 310 UART2 system control select: 
310: TGDSP UARTO controller 
3’h1: AP UART1 controller 
3'h2: PUBCP UARTO controller 
3'h3: LTEDSP UARTO controller 
3'h4: WCN UARTO controller 
3'h5: МОМ UARTI controller 
3'h6: SPCM4 UARTO controller 
3'h7: LTEDSP UART1 controller 


пат sys sel [9:7] R/W S/C 310 UART1 system control select: 
310: PUBCP UARTO controller 
3'h1: AP UART1 controller 
3'h2: TGDSP UARTO controller 
3'h3: LTEDSP UARTO controller 
3'h4: WCN UARTO controller 
3'h5: WCN UARTI controller 
3'h6: SPCM4 UARTO controller 
3'h7: LTEDSP UART1 controller 

uartO sys sel [6:4] R/W S/C 310 UARTO system control select: 
310: AP UART1 controller 
3'h1: PUBCP UARTO controller 
3'h2: TGDSP UARTO controller 
3'h3: LTEDSP UARTO controller 
3'h4: WCN UARTO controller 
3'h5: МОМ UART1 controller 
3'h6: SPCM4 UARTO controller 
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_ Баана 317: LTEDSP UART‘1 controller 


3.5.1.4 PIN CTRL reg3 


0x0000000C PIN CTRL3(0x000C8400) PIN CTRL reg3 
0x0000100C PIN CTRL3 SET PIN CTRL3 SET 


0x0000200C PIN CTRL3 CLR PIN CTRL3 CLR 


| e |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | s meme NT 


PIN_CTRL_reg3_func_cfg 


] 


PIN_CTRL_reg3_func_cfg 


Name | 
вези Е ОЗ Pl) rll Tl 


PIN_CTRL3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


wdrst_out_sel [31:29] | RAW S/C 310 Watch dog reset source select: 
350: from АР watch dog 
301: from CA53 watch dog 
3’b2: from LTE watch dog 
303: from TG watch dog 
304: from PUBCP watch dog 
305: from CM4 watch dog 
306: from SEC watch dog 
Default: from AP watch dog 


NENNEN 3D у ООО 


151 зув зе! [12:10] | RW $/С 3'h1 151 system control select: 
310: AP 150 controller 
3'h1: PUBCP IISO controller (default) 
3'h2: TGDSP IISO controller 
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313: TGDSP 1151 controller 

314: AONVBC IIS2 controller 
315: AONVBC IIS3 controller 
316: AONVBC 194 controller 


ea [mw [se | [nes — 


3.5.1.5 PIN_CTRL_reg4 


се [эт [зо Та [27 [5 [ 5 [29 [28 [22 [ат 2 [в [п [8] 
ле | мы ___________| 
м 

Pest | о | о | о | о | о | о | о | о | о | о | о | ој о | ој о | о] 
rs 
| Name | PIN_CTRL_reg4_func_cfg 

Туре | 


ее |" С О О О ОС КЗ Пе Ро ОСЗ СЗ ОСЗ ОС СЗ СЗ 


PIN_CTRL4 


Field Name Type | Set/Cle | Reset Description 
ar Value 

PIN СТВІ reg4 f | [31: 0] RW S/C 

unc cfg 


3.5.1.6 PIN CTRL reg5 


0x00000014 PIN CTRL5(0x00000000) PIN CTRL reg5 
0x00001014 PIN CTRL5 SET PIN CTRL5 SET 
0x00002014 PIN CTRL5 CLR PIN CTRL5 CLR 


PIN CTRL reg5 func сід 
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Peset | о | о | о | о | о | о [о [ооо | о| о |о | о oo | 
| ви | 15 | 14] 1з | 12 | | пој [в | 7 [е | 5 | 4|з|2 | 1 [о | 


PIN_CTRL_reg5_func_cfg 
Type RW 
Set/CIr S/C 


PIN CTRL5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


card det sel [19:17] sd card plug-in/out detect select: 
3'b000: ap sd card (sdio0) 
S'hXXX: reserved. 


simO det sel [16] simO card plug-in/out detect select: 
150: pubcp simO 
1'b1: ap simO 

ap simO bd eb [15] | Ар зито battery plug-in/out detect 
enable 
1'b0O:disable 
1'b1:enable 

ap_emmc_bd_eb 1 Ар етіс battery plug-in/out detect 
enable 
1'b0O:disable 
1'b1:enable 

ap_sdio2_bd_eb | Ар sdio2 battery plug-in/out detect 
enable 
1'b0O:disable 
1'b1:enable 

ap_nandc_bd_eb | Ар Nandc battery plug-in/out detect 
enable 
1'b0O:disable 
1'b1:enable 


ар 5900 bd eb у Ap sdio0 battery plug-in/out detect 
E m enable 


1'b0:disable 
1'b1:enable 


[pa [mw | [u [кеше S 


аа біті bd e NN ELE р sim1 battery plug-in/out detect 
enable 
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1'b0:disable 
вае 


pubcp simO bd e R/W S/C 110 Pubcp віт0 battery plug-in/out detect 
b enable 

1'b0O:disable 

1'b1:enable 


ap simO bua det | [7] R/W $/С 110 AP SIMO Card Detect Signal Bypass 
_bypass_eb Enable, Active High 
pubcp_sim1_bua_ R/W $/С 110 PUBCP SIM1 Card Detect Signal 
det_bypass_eb Bypass Enable, Active High 

pubcp simO bua | [5] R/W S/C 110 PUBCP SIMO Card Detect Signal 
det_bypass_eb Bypass Enable, Active High 


uart3_sys_sel [4:1] R/W $/С 410 UARTS system control select: 
40: LTEDSP UARTO controller 4'h1: 
АР UART1 controller 
412: PUBCP UARTO controller 
413: Тар5Р UARTO controller 
414: WCN UARTO controller 
415: WCN UART1 controller 
416: БРОМА UARTO controller 
417: LTEDSP UART1 controller 
418: WTLCP WCI2 controller 


test dbg modeO [o [Rw [9с [wm | Test Dbg mode0 Enable, Active High. 


3.5.1.7 IIS1DI 


0x00000020 115101(0х00000030) 


________!5токохоовоооз) ООС 
| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 


| ви |15|14 [аз | 12 | | пој [в у [е | 5 |4|з|2 |!| о] 


IIS1DI_fun_ 
sel 


w) ы ОС e —] 
1511 


Reserved Reserved 


1510! 
Field Name Type Set/Cle | Reset Description 
ar Value 
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[ew — Bra [fo [а СЕНЕН ү — — —] 


ышы |ы | | [o ООО 
эч feo [о [а б P — — — — — —  — 


3.5.1.8 15100 


[оон | ош — — | мо | 
с» 2122 е [и [а Те [и [ж [л Ге [лт [ле] 


Reserved 
е е 
Pest | 44124174177 И | | 
ви |1 ла | 1з | 12 | | то |е | в |7 | [о ја | з | 2 | 1 [0] 


15100 fun 
=" Reserved 


IISIDO 


Field Name Type Spa Reset Description 
Value 


kem — pear [ec Ста 
Е I NL UI C нини 
Dese: feo [no [а jo P —— — ——— — — — 


3.5.1.9 IIS1TCLK 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Teme [Cd 


Reserved 
| Туре. нн 
Резе | о | о | о | о | о | о | о | о | о | о | о ро Те ро Део | 


| ви ив | А 13 | 12 | зо [о Је | у | ге | 5 КИ ЕЕН 1 |о | 


IIS1CLK f 
Reserved m Reserved 
n sel 


=== 
е Те 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 117 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


IIS1CLK 


Field Name Type us Reset Description 
Value 


КОО ООО ОО 


м... 
Dese: _ [вш [о [а jo [о _ 


3.5.1.10 IISTLRCK 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
[ene | = 


Reserved 


IISILRCK 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме [эзы јео [а o  — 
manapi А СН аи 
эма [вш [о [а б ООО 


3.5.1.11 SCL2 


ШІШЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕНЕЕЛЕІЕЛЕЛЕ 
| ыш 


Reserved 


ви ее С СЗ | 22 То 
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SCL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме [эзы |o [а o  — 


0-2. 
омма “|а [о [а jo [SCS 


3.5.1.12 SDA2 


[ew | — — —Somxumowx [3% | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dam A O 


Reserved 


SDA2_fun_ 
sel 


Reserved 


SDA2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


аа те но а 0 


STS ЕСИ Ст слан ВЕ 
ее [эй [no [а e 1. 


3.5.1.13 CLK AUXO 


ови (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 
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"те | 
а ггг 
m КЕ | та | па | | еә | | е | е 22 То 


LK_AUX 
Reserved САШО Reserved 
fun sel 


CLK AUXO 


Field Name Type icri Reset Description 
Value 


=== px pe qm T — 


el 


СЯ 


3.5.1.14 T DIG 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 


Reserved 
| Туре он оо 
Pest | of ofJofofoejofofeoejofofoefofofoefofo 
| Bt |1) та | 1з | 12 | | то |е | в | 7 је [о ја | з [2 | 1 [0] 


T DIG f 
Reserved = e чп Reserved 


| Туре T=) J m  - 
| еве | о | о | о | о | о| о | о | о|о| о | о| о ооо [о | 


T_DIG 


Field Name Type аа Reset Description 
Value 


Сото ГУСТИ [e Ста 


ЕЕВС СО СЛОВА ИИ 
эч feo [о [а б [SCS 
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3.5.1.15 GNSS_LNA_EN 


с» 2122 [5s [55 [25 T [2 [т [ж [л [в [ [15] 
Teme 


Reserved 


GNSS_LN 
A_EN_fun_ Reserved 


GNSS_LNA_EN 


Field Name Type те Reset Description 
Value 


ae [es pe T p — 


GNSS LNA EN f | [5:4] 
un зе! 


эме es [no mw o _ 


3.5.1.16 EXTINTO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕДЕЛЕЛЕЛЕЛЕ 


Reserved 


EXTINTO 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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ТЕГ: — [Bra [fo [а [9 IT j| 


Ег [ta [mw [wa [oa | — — — —À 
төмен feo [о [а jo P — — — — —— _ 


3.5.1.17 EXTINT1 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


Reserved 
е О 
ШЕ |o |o o| o o| o o o| o |o o| o o | 
ви |1) та | 1з | 12 | | то |е | в | 7 | е {о ја | з | 2 | 1 [0] 


EXTINT1_f 
un_sel 


ЕХТІМТІ 


Field Name Type Spa Reset Description 
Value 


cem — pare CO 
бо INL у a 
тәме “|а [о wa fo T — — — — — — 


3.5.1.18 SCL3 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ае Cd 


Reserved 
| Туре. m 
Резе | о | о | о | о | о | о | о | о | о | о | о ро Де | ој о | о] 


| ви [use [аз | 12 | и | пој o Је | у [е | 5 КЕЕН 1 |о | 


SCL3_fun 
Reserved Бе _ Reserved 


е еи 
е Те 
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SCL3 


Field Name Type зи Reset Description 
Value 


C Е О В Cm 


ЕЕ ЕН СН ааны 
sena [вш ]n [а jo ООО 


3.5.1.19 SDA3 


СИ мою — — | — S | 
с 2122 е 1221225 [тв [зт [ле] 
Teme 


Reserved 


SDA3_fun_ 


Reserved 
sel 


RW 


SDA3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [Bra [б [а К 
Км... 
тәме [вш [о [а fo [SCS 


3.5.1.20 SCLO 


са 2212 е 12 [з] [т ЕЈ ее [з е 
ra rr r a 


Reserved 


m ЕЕ | та | па Е | | С С | С СЗ | 22 То 
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SCLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [Bra |n [а o  — 


ЕСИ СЕ СИ НИ, И 
ema ЕЛ [о [а jo ООО 


3.5.1.21 SDAO 


ШЕСІ: | волно — — | 3% | 
ИСТИ ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
пе RR LLL] 


Reserved 


SDAO fun - 
sel 


Reserved 


SDAO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leer т [no [а [о _ 


ко Ст слан DN 
ее ea [no [а fo) —_ _ 


3.5.1.22 SCL1 


ви (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 
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"те | 
Perl | ОС С О ОСЗ ОСЗ ОСЗ О СЗ ОСЗ ОСЗ О ОСЗ СЗ ОСЗ 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


L1_fun 
Reserved SCL1_fun_ Reserved 


SCL1 


Field Name Type icri Reset Description 
Value 


я ЕТ Е [ERN ОИ 
CU СН сэнса asam 
ома ЗЛО [о [а jo [SCS 


3.5.1.23 SDA1 


ШЕСІ: ТЕН БЕСТІ? 7.1: | эм | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


me [o SSS 
ETXNREREREREREREREREREREREREREREREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


SDA1_fun_ 


Reserved 


Reserved 


SDA1 


Field Name Type a Reset Description 
Value 


тақы ЕСЛИ БИ CO 


ТЕНИ С Ст TE 
ema ЗЛО [о [а jo [SCS 
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3.5.1.24 CMPD2 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ruwa 


Ce 25 
LTXNREREREREREREREREREREREREREREREN 


Reserved 


Se e ЕЕЕ TERES IHR И EST Re eet a Ea 


CMPD2 fi 
Reserved x Reserved 
n sel 


w) ы ОС e 
LTXNRERERERERERERERERERENEREREREREN 


CMPD2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: ЕЕ јео [а o _ 
эм... 
heme: feo [о [wa jo [о _ 


3.5.1.25 CMRST2 


с» [o o [ o [5s 1222 [ж E [те [зт [15] 
Сат шы rIa 


Reserved 
е ет 
[Reset | о | о | о | о | о | о | о | о | о ро | о | ојо | ој о | о] 
ви |15) та | 1з | 12 | | то |е | в | 7 је [о ја | з | 2 | 1 [0] 


MRST2_f 
Reserved CMRST2 Reserved 
un_sel 


ыл ви ( 
| еве | о | о | о | о | о| о | о То порог зо фо То | о] 


CMRST2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


әле” |рға [no [WA fo 
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синте [Bal AW [а [OS] 


өен [вш [о [а jo P — _ 


3.5.1.26 CMMCLKO 


са 1222 е 12 2 212 | Ге [в е 


Reserved 
ES 5 
Pest | о | о | о | о | о | о | о | о | о | ој о | ојо ро Де То | 
ви |1) та | 13 | 12 | "| то |е | ге | 7 је | 54 | з | 2 | 1 [0] 


CMMCLKO 
Reserved Reserved 
fun sel 


ЕГИ [E [m | 
е Те | 


CMMCLKO 


Field Name Type зае Reset Description 
Value 


=== fare с s _— 


я озона каза о 


3.5.1.27 CMRSTO 


с» 2122 е 1222 |» о Ге [лт [15] 


Reserved 
| туре (ИИИ: 
Pest | о | о | о | о | о | о | о | о | о о [оо Де | ој о | о] 


ЕСЕ лв RET ES RE а ло ЕЕ a CRT RR ER лес REST 


MRSTO f 
Reserved CMRSTO_ Reserved 
un_sel 
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CMRSTO 


Field Name Type зи Reset Description 
Value 


ОООО е 


м... 
эмен feo [о [а jo БИ 


3.5.1.28 CMPDO 


ШЕГЕН БЕРЕСІ; 717.77.“ — — | сн | 
с» [о |» а] е = и [а Те“ [ж [лә Ге [лт [15] 
em a iu 


Reserved 


CMPDO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: ЕЕ јао [а o  — 
Кл... 
Lese: feo [о wa fo P — _ 


3.5.1.29 CMMCLK1 


са 1222 е 12 [з] [т | Ге [тв [зт е 
| EMEN 


Reserved 


ICHEEIEIEIEREIERERERERERERERERENKE 
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zi х= = 
| 91) e 
| Резе: | о | о о [о [о [о | о | о | о о [о | е о [о То То | 


CMMCLK1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mew ewe qw Eo 


ББ GN GUN NU NS am 


песка Па во Два [o 


3.5.1.30 CMRST1 


с 2122 е 1222 [ж [лә [в [лт [15] 
Teme 


Ce 5 
а ггг 
Pen | 15 | та | па | па ЕС С С | С СЗ | СЗ 2 [ [0 


MRST1_f 
Reserved CMRST13 Reserved 
un_sel 


| ы о 
Perl С О О О ОС ере Ре ОСЗ О О ОС ОСЗ СЗ С 


Reserved 


CMRST1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


se — mea [о [а o _ 


Er t ЕТИШЕ ГУНЕ П 
Dese: [вш [о [а б P — 


3.5.1.31 CMPD1 


а 2212 Ee [гт [ж [з [тв Ге 
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[Name mm 
| Туре [NNNM 
RS В ОЕ ОКОВ В ЗО ОКО ВА ЗС А В ИИИ 
| ви |15|14 | 13 | 12 | | то | [в | у [е | 5 4 | зат |о | 


CMPD1 fi 
Reserved hi Reserved 


CMPD1 


Field Name Type ac us Reset Description 
Value 


km — pesar СИ СИ 
ЕЕ ЕВ стави свак, ни 
Deme: feo [о [а fo T — — _ 


3.5.1.32 U0TXD 


_ EE [8 [27 е 12 [з] [т | ее [з е 
| ыш 


Reserved 
т.” ООО 
[Reset | о | о | о | о | о | о | о | о | о | ој о | ојо | ој о | о] 
ви |15) та | 1з | 12 | 11 | по |е | ге | 7 | е | ја | з | 2 | 1 [0] 


TXD_fun 
Reserved a м Reserved 


UOTXD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — [Bra јао [а o _ 


0. 
"еме feo [о [а б ООО 
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Field Name Type n d Reset Description 
Value 


А ЗЕ Е EUN UR 


СЕТЕ TUNE NN NEN ра 
Deme: fea [mo [а [б T —— — — — — ——] 


3.5.1.67 AUD SCLK 


с Ги o [ o [5s [55 [аз To T2 [т | » D [в [ v [ле] 
Teme 


Reserved 
| Туре ООО 
preset | о | о | о | о | И | И | о | И | о | о | о | о И 
ви | 15 на | 13 | 12 | н [10 | о | ге | у | е | | а | з|2 | то. 


AUD_SCLK 
Reserved - Reserved 


AUD_SCLK 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ maura 


el 


—=— - 


3.5.1.68 AUD_ADD0 


се 1212 1422122 Ге [зт [15] 
ае а 


Reserved 


Съ О 
веза ИСА |» НСИ С ИСА ОЗ О НЕ ОС О О ОС ОЗ СЗ ОС НСИ 
ви | е | а Го 2 ВЕ fo 


Reserved AUD_ADD Reserved 
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Е: Е ОИ 
рю 
| Reset | о | о | о [о [о [о [о [о [о [о [о јо јо јо јо о 


AUD_ADDO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mew Па 8 СИ СИ 


el 


heme: ea С —w o — 


3.5.1.69 ХТІ BUF ENO 


с [= [oo [9 [=] е 2 [е [т | » е [в [лт [15] 
Teme 


Reserved 


XTL_BUF_ 
ENO_fun_s Reserved 


XTL_BUF_ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пете теи Е NN 


n | sel 


-------- 


3.5.1.70 АМА ІМТ 
0х00000100 ANA_INT(0x00000000) ANA_INT 
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| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
[Name | m 
| Туре | 77777777, 
| Reset O ИК ИЕ Е Е | ЕЕЕ 


| ви Jas | м | 13 | 12 | | то | е [в | у [е | 5 |4|з|2 |!| о] 


ANA_INT_f 
иа Reserved 


ANA_INT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [ees [б [а o  — 
М2. 
тәме feo [о [а б P —— _ 


3.5.1.71 AUD_ADSYNC 


Cen 2122 [5s [55 2 [2 [7 | D Ге [15] 
ІСІГІ mE] 


Reserved 


AUD_ADS 
YNC_fun_s Reserved 


AUD_ADSYNC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eese usa 


n | sel 
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3.5.1.72 ADI_SCLK 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


| Туре 7 Ж 
| Reset | ЕНЕ ЕЗ И ШЕ ЕШ ЕЕ И ИШНЕН И И И 


Reserved 


| ви fis | ма | 13 | 12 | | то | е Је у [| e[s|«| 2 [|o 


ADI_SCLK 
Reserved - Reserved 
_fun_sel 


ADI_SCLK 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пес с |ған а талан 


И ОЗ ШІ ИВ 


3.5.1.73 AUD_DAD1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


Reserved 
е [8 T] 
[Reset | о | о | о | о | о | о | о | о | о | о| о | ојо | ој о | о] 


| ви И ЛЕ | 12 | | пој o Је у | ге | 5 ЕЕЕ [|o 


AUD_DAD 
Reserved m Reserved 
1_fun_sel 


| Туре кин = 6з 
| вези | о | о | о | о | о | о | о То Го | о|о| о Го | о | о | о] 


AUD_DAD1 
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Field Name Type теген Reset Description 
Value 


=== ese fx s 


el 


hee: ea [no —w o — 


3.5.1.74 AUD DADO 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
[ene [TD шы Т” 


Reserved 
е ет 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15| та | 1з | 12 | 11 | по |е | ге | 7 је [о ја | з | 2 | 1 [0] 


AUD_DAD 


Reserved 
0 fun sel 


AUD DADO 


Field Name Type с Reset Description 
Value 


=== са Са 


el 


Deer но ра 0 


3.5.1.75 AUD_DASYNC 


с» [o o [ o [5s [55 [25 T [2 [ [ж D Ге 7 [ле 
Сат ew 


Reserved 


ОЕ | 
EZA ОВ ВЕ С ЕВ ЕНСЕ ИШЕ ЗА ЕЕ s СИ ВЕ 
LEES] [ER e ЕЕ c8 МЕ IRR f К [ST RR А 


AUD DAS 
YNC fun s 


Reserved Reserved 
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[= __-  — — 
л =ë - ш ш 
s 1 мм ик 


AUD_DASYNC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПВ Е ЗВ НИ енен 


n | зе! 


—————————— 


3.5.1.76 ADI SYNC 


с» Ги o [ D е [5 T To T2 [ет |» E Ге [зт [15] 
ER = | 


ле 5 
пе | | РРА О СЗ ОСЗ ОСЗ ОС ОСЗ СЗ СЗ 
m | 15 С | па Е | С С | С СЗ | 22 ОСЗ [0] 


ADI_SYN 
Reserved -SYNC Reserved 
fun sel 


Reserved 


ADI SYNC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ т ГЕЯ E RR 


el 


——————— 


3.5.1.77 ADI D 


СИ УНИ ИНИ 
с 2112 ЕЗ ee ЕЯ 
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[Name mm 
| » [RN 
EY (71:1) ЕЕЕ ИЕ ЕИ ЕИ ИИИ 
| ви |15|14 [аз | 12 | п | пој о Је у | ге | 5 4 ЕЯЕИЕЯЕЯ 


ADI D fun 
Reserved i Reserved 


ADI D 


Field Name Type ac us Reset Description 
Value 


cem — — pear [e Ста 
ЕН ЕВ ыг И 
Dese: feo [no [а б T —— _ 


3.5.1.78 SD0_D3 


[ооо | — зоо — — | soom — | 
са [зо [9 [8 [27 е 12 2 212 | Ге е [зт е 
С ыш 


Reserved 
м 7 — 
[Reset | о | о | о | о | о | о | о | о | о ро | о | ојо | ој о | о] 
ви |1) та | 1з | 12 | | по |е | ге | 7 је | |4 | з| 2 | 1 [0] 


DO D3 f 
Reserved Reserved 


SDO D3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — [Era јео [а o _ 


Ci OM € 
Dese: feo [о [а o P —— ——— — _ 
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3.5.1.79 $00_02 


[ооо | — зоо — — [| — 9*9: | 
ICHEREIEIEIEZEIEJEIEJEIEREJEIEIEZE] 
ІСІГІ ОО 


me 25 
Perl PPP PPP PPP РА 


Reserved 


Ee SRG eee eae eae 


SD0_D2 f 
Reserved < Reserved 
n_sel 


| ы ОС e _ 
е | С О О О ОС ере О СЗ ОС О ОС ОСЗ СЗ | 


$00_02 


Field Мате Туре | Зе! Се | Reset Description 
ar Value 


ea ЕЕ јао [а o  — 
ЕЕВС ВЕС i Ин 
Dese: feo [о [а jo |2” 


3.5.1.80 500 СМО 


с» 2122 [5s [55 5 To T2 [ | » Ге [лт [ле 
ruwar 


Reserved 
| ет 
Pest | о | о | о | о | о | о | о | о | о | о [оо [о | ој о | о] 
ви |15) та аз | 12 | | по |е | в | 7 је {о ја | з | 2 | 1 [0] 


DO_CMD 
Reserved SD0_C Reserved 
_fun_sel 


ыл Ен (Ш 
| еве | о | о | о | о | о| о | о То Геро | |, фо То | о] 


500 СМО 


Field Name Type | Set/Cle | Reset Description 
ar Value 


әле” |рға [no [WA fo 
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E о Е И 


3.5.1.81 500 DO 


с» 2122 [5 1221225 Ге [лт [15] 


Reserved 
Ee О 
Резе | о | о | о | о | о | о | о | о Дефо [оо [о | ој о | о] 
ви |1) та | 13 | 12 | | по |е | ге | 7 је | |4 | з|2 | 1 [0] 


SDO DO f 
Reserved а Reserved 
n_sel 


ef С e 
е С О О О ОС ОС ОС ОО СЗ О О ОС ОСЗ СЗ С 


$00_00 


Field Name Type 2 Reset Description 
Value 


msi — ЕЕ ИИ СИ pusa 
Ce ни 
ов [о [а jo ОО 


3.5.1.82 500 01 


[ооо | — Фото — — [ зем | 
с 2122 е 1222 [ж [л Ге ЕС 


Reserved 
| туре (ИИИ: 
[Reset | о | о | о | о | о | о | о | о | о | о | о ро Де ро Де То | 


| ви |15|14 | 13 | 12 | и | пој o Је у [е | 5 |4|з|2 | 1 |о | 


DO D1 f 
Reserved ЗВО DI fu Reserved 
n_sel 
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500 01 


Field Name Type зи Reset Description 
Value 


Г Е SO бо е 


м... 
эме feo [о [а jo P — _ 


3.5.1.83 SDO CLKO 


с» Ги [oo [ o [5s [55 T To T2 [т | » [л Ге [лт [15] 
Teme 


Reserved 


Reserved SD0>CLKO Reserved 
_fun_sel 
Tpe | о |м)|) ~ __ 


SDO CLKO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CENE c c CN 


—————————— 


3.5.1.84 500 DUMMY 


с» 2122 е 2 [е [т | » [лә Ге [зт пе] 
Teme 


Reserved 


Ce 5 
ETXNREREREREREREREREREREREREREREREN 
ви | | та | па | па | и | пој» | | е |» | а |» [2 |" [о] 
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500 DUM 


кЯ шш 
и т мм 


SDO_DUMMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕТТЕ селен СТО RR 


Emm [кш [m [e [o 


3.5.1.85 SD2 CLK 


са [o [oo| e e е 12 [з] [гт [ Ге е Ге 
ru ЫЫ T 


| Туре руно 
| позе | о | о | о | о | о| о | о |о|о| о |о | s s ] о | о | о 
| ви |15|14 | 13 | 12 | зо [о Је | 7 [е | 5 |4|з|2 1 |о 


SD2_CLK_f 
Reserved с, = Reserved 


Reserved 


SD2 CLK 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — [Bra јао [а o  — 


к... 
ома fea [о [а jo P — _ 


3.5.1.86 802 СМО 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
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[Name mm 
| » | m° ӱ —ййййй—мнм 
Гео | В ОЗ ВЕ ОКО В (1 9] ИЕ ЕИ ОС В ИИИ 
| ви |15|14 | 13 | 12 | и | пој [в | 7 | в | 4 з г |!| о] 


502 СМО 
Reserved - Reserved 
fun sel 


SD2 CMD 


Field Name Type ac us Reset Description 
Value 


=== maje qm T — 


== 


3.5.1.87 502 ро 


[eos | зао | soemo 
с» 2122 ЕЗ ЕЕЕ [т [ж [лә Ге [лт [15] 
ruwa 


Reserved 
Се Cd 
preset | о | о | о | о | о | о | о | о | о ро | о | ојо | ој о | о] 
ви |15| та | 1з | 12 | | то |е | ге | 7 је | ва | з | 2 | 1 [0] 


502 DO + 
Reserved сле Reserved 
n_sel 


w) ОВ e 
115115 


502 00 


Field Name Type чесе Reset Description 
Value 


рой ет ее а е 


ЕЕ АСЕАН ни 
Dese: ЕЛ [о [а fo ОО 
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3.5.1.88 $02_01 


СИ — Фра Роко — — [ м | 
ICHEREIEIEIEZEIEJEIEJEIEREIEIEIEZE] 


тле NNNM 
и грее 


Reserved 


Panz Se БЛ НЕ И СИ 


502 р1 f 
Reserved oe Reserved 
n_sel 


м | m 
EY | | |||. |- | | ЕШШ |. || 


$02_01 


Field Мате Туре ads Reset Description 
Value 


[ccr О 
ЕЕ ВС С TT 
feseves feo [о wa fo ООО 


3.5.1.89 $02_02 


WWIW3IO$SSTIIƏIIƏI€IGóIIGI<II IIILšLULSGGUII IZ€—UOIIDIlNIII—€TGÜGIIIROLI 
с» 2122 е 1221225 Ге [зт [ле 


Eme 5 
LTNNREREREREREREREREREREREREREREREN 


Reserved 


| ви [us | м [аз | 12 | | то | [в | 7 | ге | 5 |4|з|2 [|o 


SD2_D2_f 
Reserved ica Reserved 
n_sel 


w) ы ~ e 
е С e О О ОС ОС ОС О СЗ О О ОС СЗ СЗ С 


$02_02 
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LL po — 
mea ЕО о 


Е [54 [mw [а fos | — — — — —— — —— 
Deme: — [mw [ю [а P —1—— — — — —  —] 


3.5.1.90 SD2 D3 


[ооо | — замо — — | зз | 
ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
а 


Reserved 


SD2 D3 


Field Name Type а ЧЕ Reset Description 
Value 


ССИ 118 СС p s E 
ee eee 
Deme: — [mw [mo [а —9 —1—— — — — — ——] 


3.5.1.91 SD2 DUMMY 


с» Ги [oo [= o [5s [5 [аз o [2 [т | » o T [зт [15] 
Teme 


Reserved 


SD2_DUM 
MY_fun_sel 


Reserved 
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SD2_DUMMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пе ее RN cR m 


ИИС 


3.5.1.92 SIMCLKO 


ICHEREIEIEIEZEIEJEIEJEIEREIEIETEZE] 
Teme 


Reserved 


SIMCLKO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea [Bra [б [а o  — 
лы... 
Dese: feo [о [а О ООО 


3.5.1.93 SIMDAO 


[сое | — Зоо — — | эмм | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Tene О тъ 


Reserved 


| » | m S 
Pese | о | о | о | о | о| о | о [о [ооо Те [ооо [о | 
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SIMDAO_f 
n_sel 


ет 
| Reset 1 11 ЕШ | | || 


SIMDAO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е [зп |o [а [o  — 
ЕСИ тета ruanan ruran mayqan” S e 
sena feo [о [а jo P — _ 


3.5.1.94 SIMRSTO 


се 1212 1422122 Ге [зт [15] 


Reserved 
е р 0] 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15) та | 1з | 12 | 11 | по |е | в | 7 је | ја | з| 2 | 1 [0] 


IMRSTO_f 
un_sel 


SIMRSTO 


Field Name Type ен Reset Description 
Value 


РЕГЕ Ни сине 


ЕСС СНВ amana 
em [mw [mo [а ОО SSCS 


3.5.1.95 SIMCLK1 
0x00000180 SIMCLK1(0x00000030) SIMCLK1 
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| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
[Name | m 
| Туре | 77777777, 
| Reset O О ВОВ ОК И И 


| ви [use | 13 | 12 | п | пој [в | у [е jus |!| о] 


IMCLK1_f 
SIMCLKI -4 Reserved 


SIMCLK1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


О [Era [WA o _ 
CE + 
жоме feo [о [а О ООО 


3.5.1.96 SIMDA1 


[ess | — эле — — | эм | 
с Ja [olele] е = | и [а Те [т |» Го Ге [зт Г 
[Nome шы 7-77-77” 


Reserved 


SIMDA1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — [Bra |n [а o  — 


CET таван став све нв 
heme: feo [о wa fo [SCS 
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3.5.1.97 SIMRST1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕНЕДЕЛЕЛЕЛЕЛЕ 


Ce 5 
пе ОС ОС О О ОСЗ ОС ОС ОЕ ОСЗ ОС ОСЗ ОЕ СЗ ОС С 


Reserved 


| Bit |15) 4|13|12|11)|19)9|8|7|6|5|4|3|2)|1)0, 
IMRST1_f 
fname “м 
un_sel 
Type [Oe | «~ __ 


SIMRST1 


Field Name Type ads Reset Description 
Value 


О ОО 
о TT 
Dese: feo [о [а jo [SCS 


3.5.1.98 SIMCLK2 


с» 2122 [ = [и [а Те“ | » Го [в [лт [15] 


Ce 5 
Perl | ОСЗ РРА О ОСЗ ОСЗ ОСЗ ОО СЗ ОСЗ ОСЗ 


Reserved 


| ви [use [аз | 12 | и | пој [в | 7 | в | ЕЕЕ ЕНЕНЕ 


SIMCLK2_f 
un_sel 


SIMCLK2 
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LL po — 
ЕО s ОИ 


СЕ [isa [mw [Na o ООО 
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3.5.1.99 SIMDA2 


[eos | эол — — | smo | 
с» 2122 е 1222 215 Ге [лт [15] 
ва 


Reserved 


SIMDA2 


Field Name Type а ЧЕ Reset Description 
Value 


ССС CC 
DET о wawan: 
ema [mw [mo [а —9 T — — — — — ——] 


3.5.1.100 SIMRST2 


с» Ги [oo [= o [5s [5 2 [а Те“ | » T [е [ v [ле 
эе миш тъ 


Reserved 
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SIMRST2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме — [mus [m [а —9 | 


Д.Д... 
Dese: feo [о [а fo P — _ 


3.5.1.101 KEYOUTO 


с 1212 1412212 Ге [лт [15] 
Teme yI 


Reserved 


KEYOUTO 


Field Name Type ла Reset Description 
Value 


=== Fe Pe] J 
SEEE o. INN стави Ин 
Deme: feo [mo [а —9 —1 — — — — — ——] 


3.5.1.102 KEYOUT1 


с 2122 [ 2212 [ж [ Ге [т [15] 
КЛ — S 


Reserved 


| Туре ООО 
| Reset (11) реа рис О ЕЕЕ OP кс поза кости 
| ви |а | ee | то | [в (т [е [о | 4 [з г | 1 То | 
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3.5.1.117 RFCTL8 


EINEREIEIEIEZEIEJESEIEIEREIEIETEAES 


Reserved 
ES a 
[Reset | о | о | о | о | о | о | о ро | о ро | о ро Де ро Де То | 
ви |15) та | 13 | 12 | | то |е је | 7 је | ја | з | 2 | 1 [0] 


RFCTL8 f 
Reserved аль Reserved 


RFCTL8 


Field Name Type зае Reset Description 
Value 


тя ЕТ ERN И та 
ЕЕ ВЕСНЕ ЕСН ния 
эма feo [о [а jo ООО 


3.5.1.118 RFCTL9 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ае Cd 


me ннен 
ETYNRERERERERERERERERERERERERERERES 


Reserved 


| ви |15)144|13|12|11)|10)9|8|7|6|5|4|3|2)1)0, 
ВЕСТІ9 fi 

[зе] же ee UE 
n_sel 

шы  _ m _ "Г Rm 


ВЕСТ ГӘ 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 178 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type n ds Reset Description 
Value 


|S URN 


ЕО NS NN в T И 
Deme: fea [mo [а P —1—— — — — — ——] 


3.5.1.119 RFCTL10 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEZE] 
Teme 


Reserved 
| Туре ООО 
Peset | о | о | о | о | И | И ИЕ | И | о | о | о | о | И 
ви | 15 | 1а | 13 | 12 | и [10 | о | ге | у | е|г | а | з|2 | то. 


RFCTL10_f 
Reserved ча Reserved 
un_sel 


тер ы ~ e 
ПЕ С О О О ОС ОС ОС О С О О ОО ОСЗ СЗ С 


RFCTL10 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser ате [no [а [o 
бо лм о —— 
Deme: fea [mo [а —9 P — — — — — ——] 


3.5.1.120 RFCTL11 


ICHEIEJEIEIEZEIEJEREIEIEREIEIEREZEI 
ІСІГІ ООО 


Reserved 


Г БСОЕЕЕНЕЕ 
| Reset | (1193) ЕЕ а Е ЕЕЕ ЕЕЕ 
ДЕР Л ЕШ ЕЕ 8 И ЕН ЕРЕШЕ 


RFCTL11_f 
Reserved = Reserved 
un_sel 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 179 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9832E Device Specification 
ra шу 


RFCTL11 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме |рға јао [а o  — 


A сааска АИР, У АЗА 
еме (ва [о [а jo [SCS 


3.5.1.121 ВЕСТІ 12 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ІІІ [TA 


Reserved 
Type PO 
ви |15|14 [яз | 12 | 1 | ој в | у | в | 5 |4 | з | 2 | 1 |о 
ы ооо м 
Tye ы "ою 


RFCTL12 


ar Value 
ena [Bes [Ro [NA 9 ОИ 
ОЗЕРЕ |ва [nw [NA [oa | 
"еме fea [no [л [о | SSCS 


3.5.1.122 RFCTL13 


с [о |» |» [25 и [а Те [и | » Го Ге [лт [15] 
эе и 1 


Reserved 


| — m _ 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 180 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


| Безе | О В ВЕ БК Е И И И СЕЛА БЕШ ЕН 
| ви |15|14 | 13 | 12 | | пој [в у [е | 5 4 | з;г | 1 |о | 


ВЕСТИ 13 f 
ип ве! 


ВЕСТ. 13 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле” |рға [б [а o  — 
СЕТЕ НН СИ ИВ "ИИ 
sena feo [о [а o ООО 


3.5.1.123 RFCTL14 


[вет зо [9 [8 [7 [25 [25 [8 [а [= [ж КАКАО 
ГОА мем к 


Reserved 
е ет 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо ро Де То | 
ви |1) та | 1з | 12 | | то |е | в | 7 је [о ја | з | 2 | 1 [0] 


RFCTL14 f 
un sel 


RFCTL14 


Field Name Type за Reset Description 
Value 


И ЕЕ Е ЗИ И 


5.22.2... 
Deme: [аш [no [л | I — Jj 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 181 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


3.5.1.124 RFCTL15 


с» [э [oo [= [=] е 1222 [ж [лә [тв [лт [ле] 
Teme 


25 
а ггг 


Reserved 


| Bit |15|14 [яз | 12 | и | ој [в [765432 | 1 |о 
RFCTL15 f 

мапе мм 
un_sel 

Type [Oe | o 


RFCTL15 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме [эзы [о [WA СЕНЕН 
REI {гт as ass 
еме” feo [о [а jo [SCS 


3.5.1.125 RFCTL16 


с» Ги [oo [= [=] е 2212 |» Го Ге [зт [15] 
ruwa 


Reserved 
эе)| 0. 
| ви |15) 44|13|12|11)|10)9|8|7|6|5|4|3|2)|1)|0. 
2: o 
Tpe во |мшм)|) ~ /, 


RFCTL16 


Field Name Type | Set/Cle | Reset Description 
ar Value 


әле” |рға [no [WA fo 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 182 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 
[тты [ый [AW m [os у  — — — —  —] 


эма feo [о [а jo [SCS 


3.5.1.126 RFCTL17 


_ 1222 е =] [з] [т | Ге е Ге 


Reserved 
Се 5 
[Reset | о | о | о | о | о | о | о | о | о | ој о | ојо | ој о То | 
ви |1) та | 13 | 12 | | то |е | в | 7 | е [о ја | з | 2 | 1 [0] 


RFCTL17_f 
un_sel 


RFCTL17 


Field Name Type зае Reset Description 
Value 


ШІ ЕТ ERN И те 
оол луы ния 
heme: feo [о [а б P — — — — — — — 


3.5.1.127 RFCTL18 


ЕЕЕ ЗЕЕ [25 ed КАКАО 
ES е S SöS 


тле 5 
везе | | ОС С О ОСЗ ОСЗ ОСЗ ОО ОСЗ ОСЗ ОСЗ О ОСЗ СЗ ОСЗ 


Reserved 


ви |15 | 1а [яз | 12 | и | ој о [в [76543210 
RFCTL18_f 

[ме] мен X PEG DN 
ип_5е! 

Tye [Oe Г m Е 


RFCTL18 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 183 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type n ds Reset Description 
Value 


mes eu mw Te 


ко л n 
Deme: _ [mw [mo [а fof — — — — ——] 


3.5.1.128 RFCTL19 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEZE] 
Teme 


Reserved 
| Туре ООО 
preset | о | о | о | о | И | И | И И | о | о | о | о | И 
ви | 15 | 1а | 13 | 12 | fife |е | у | е|г | а | з|2 | то. 


RFCTL19 f 
Reserved ч Reserved 
un_sel 


w) С ~ e 
15115 


RFCTL19 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser ата [no [а [о _ 
парит ч, ти иН: 
Deme: fea [n [а —9 T — — — — — ——] 


3.5.1.129 RFSDAO 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
Teme 


Reserved 


E 
Pese: ME 
Пасо ОЕА ЕЕЕ 8 О pura 


RFSDAO_f 
Reserved = Reserved 
un_sel 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 184 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM SC9832E Device Specification 
ra шу 


RFSDAO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме [эзы |n [а o  — 


ко СВ АИА, У АЗА 
еме” [вш [о [а o P — _ 


3.5.1.130 RFSCK0 


с [о [9 Ee е 1222 [ж [лә Ге [лт пе] 
Teme 


Reserved 
ES a 
Pest | о | о | о | о | о | о | о | о | о | ој о | ојо | ој о | о] 
ви |1) та | 1з | 12 | "| то |е | ге | 7 је | ја | з | 2 | 1 [0] 


Reserved RESCKO_T Reserved 
un_sel 


| туге | Жө == 
| еве | о | о | о | о | о| о | о | о|о| о Е Гето Ге То | 


ВЕЗСКО 


аг Value 
ena ЕСТ [no [NA 9 L — 
теа |ва [nw [м [oS | 
[wews eo [no [л o | SSCS 


3.5.1.131 RFSENO 


KCHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
LOIN RN NN 


Reserved 


| — m _ 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 185 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


| Reset | О О ВЕ ОКЗ Е БЕ ЕЕ И СЕЛА БЕШ ЕЕН 
| ви |15|14 | 13 [рю [в у | ге | |4|з|2 |!| о] 


RFSENO_f 
un_sel 


RFSENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме [эзы |n [а o  — 
о саса NN Tc = 
feseves [вш [о [а б ООО 
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егер анн |с foa 


ОО 3 
ооло —— 
a ин 


ЕТЕТІНІН ашаа 


ИС ИЕ ети пени 
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ETERNA н | EN RN 


ВВ 
ааа. 


3.5.6.50 SPIO CLK MISC 


0x00000638 SPIO CLK MISC (0x0011E040) SPIO СК MISC 
0x00001638 SPIO CLK MISC SET ЗРЮ СІК MISC SET 


0x00002638 SPIO СЕК MISC CLR SPIO CLK MISC CLR 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2o | 19 | 16 | 17 | 16 | 


seio сік | 822 | spo сік. 


fun_DRV dslp еп 
à. ed р 


пе ра 


id maa SPIO CLK dslp en n - - Reserved - n Reserved B B 


Reserved 


Type 


reset | 


SPIO_CLK_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


med eme [se [s — 


ааа Бы NU NN 


e p qe T8 p — 


mem (е (е поп 


экки ma [mw [s fe ОИ 
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РОО БАНИ ЗА у РОО ЕЕ 
ns А НИ 
Е 

ЕЕ ПЕН НИ 


| еземед = | | еземед = | 


SPIO CLK fun W 
PDO 


=e ee 


БОББИ БИ СИИ 


И В ЕС С 


Е 


3.5.6.51 DTDO_LTE_MISC 


0x0000063C DTDO_LTE_MISC (0x0011E000) DTDO_LTE_MISC 
0x0000163C DTDO_LTE_MISC SET DTDO_LTE_MISC SET 


0x0000263C DTDO_LTE_MISC CLR DTDO_LTE_MISC CLR 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 


отоо 1те | 898 | ртоо LTE 


fun_DRV dslp еп 
.iun | et _овђр | 


ЕГИ [Oo ~ | 
ЕСТЕ БЕСТЕН 


Reserved 


DTDO_LTE_dslp_e 


Reserved Ж x Reserved 


Set/CIr 
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DTDO_LTE_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИИ SE С [se] — 


greens иа TE 


=e i p [85 — 


DTDO LTE «бір | [17:13] 

en 

ОТОО LTE fun | [12] RW S/C 

WPUS 

ipid irm 


|reseeed ^ | |reseeed ^ | 


ОТОО LTE fun 
WPDO 


оте [es [m se [o 7 
DTDO LTE др. ш 

WPU 

DTDO LTE sp_ | [2] RW S/C 
WPDO 

E 

E 


3.5.6.52 DTDI_LTE_MISC 


са 1212 [55 [5 = T5 [2 [7 | » е [9 [т Ге 


R 


рто LrE. | 7 | ото! ire 
fun DRV | 
un | ей dslp en 


Reserved 


Tie [fe = 
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| ви |15 (та | 1з |2 зоо EE |!| о] 
рт рт рт рт 


DTDI LTE dslp e 


DTDI LTE MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СЕ ЖЕЕ SO 


pone pee тілі a Ы 


сее с ее 


n 

DTDI LTE fun_W | [12] RW S/C 

PUS 

Pour mANNS | т — 


SEDO [i ERN 55-2” 
и ке TREE 


DTDI LTE fun W 
PDO 


me [es [e qe qp 


DTDI LTE slp W = 

PU 

DTDI LTE slp W | [2] RW S/C 
PDO 


rome [maw sc б [| SCS 


E 
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3.5.6.53 DTCK_LTE_MISC 


0x00000644 DTCK_LTE_MISC (0x0011E040) DTCK_LTE_MISC 
0x00001644 DTCK_LTE_MISC SET DTCK_LTE_MISC SET 


0x00002644 DTCK_LTE_MISC CLR DTCK_LTE_MISC CLR 


| ви | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


отскате | 8 | отск LTE 
Reserved 


ed 


we | о 


со 9 ее [| шш ЕШ 
АСЕ ВС С СЕ СС ИСИ ВЕ ЕЕ ЕЗ2 


DTCK_LTE_dsl Е T E Е Е Е 
к” с | .dslp e SM be Reserved š Ж Reserved ka S| = E 


Type 


Preset | 0 


DTCK_LTE_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИИ 2220 С [зв [s — 


ad ын САН GN шаанын 


с И С С 


ес д Ба әл сн ОИ 
еп 


DTCK_LTE_fun_ [12] 
WPUS 

E 

Y 


DTCK_LTE_fun_ [7] 
WPU 
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DTCK_LTE_fun_ 
WPDO 


ee es 


б sm z = m 


E 


3.5.6.54 DTMS_LTE_MISC 


9 [Tops s z [o 5 * [T2 7 [| » s [e [ v [6] 


отмѕ те | 898 | отмв LTE 


fun_DRV dslp en 
.iun | ed -дзр! 


Reserved 


Type 


Гозо 


DTMS LTE dslp e | — T = ~ 
| = * -08 p E = г Reserved Ж il Reserved 


DTMS_LTE_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mamanri NN ПЕШ ww 


ӘРЕ... 
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rere С Е СЛ 


DTMS LTE dslp | [17: 13] 

en 

DTMS ТЕ fun | [12] 

WPUS 

aie NL LN LN RR RN 


| гезелед _____| | гезелед _____| 


DTMS_LTE_fun_ IE 

WPU 

DTMS_LTE_fun_ RW S/C 
WPDO 


ыя [n [б fe | SSCS 
DTMS LTE slp | [3] RW S/C 

WPU 

DTMS LTE sp_ | [2] RW S/C 

WPDO 

E 

E 


3.5.6.55 DRTCK LTE MISC 


_ ви [s op 5 [5] * [5 T2 [7 |» ее [ v [| 


овтскат | 892 | овтскат 
E fun Ояу | № | E сыр еп 


н [m] = | 
S/C S/C S/C 


Reserved 


Reserved T | Reserved 
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51:1 | о —o EREJENEN 
пере fo Pe еее ДЕЛ 


son ë EXER 6B 


DRTCK_LTE_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ И зо је — 


DRTCK_LTE_fun_ | [20: 19] 
DRV 


ee a fo [s је 


DRTCK_LTE_dslp | [17: 13] 

_еп 

DRTCK_LTE_fun_ | [12] RW S/C 

WPUS 

эшш ый ы ыл a И 


| еземед _____| | еземед _____| 


датој БЕ У С НИИ 
DRTCK_LTE_fun_ 
WPDO 


me — es [m [se Jo 


DRTCK LTE_slp_ = 

WPU 

ОВТСК LTE slp | [2] RW S/C 
WPDO 

IE 

DRTCK LTE slp - RW S/C 
OE 


3.5.6.56 MTCK ARM MISC 


0x00000650 MTCK ARM MISC(0x0011E040) MTCK ARM MISC 


0x00001650 MTCK ARM MISC SET MTCK ARM MISC SET 
0x00002650 MTCK ARM MISC CLR MTCK ARM MISC CLR 
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[22 | 21 | 20 | 19 | 18 | 17 | 16 
-E— IB 
Reserved M ма DR erv M | др. en 
| Type | I 
| Reset | | 


< > x 3 


MTCK_ARM_dslp_ 
en 


L. = О 
<Elb 2525 


5. 2130 
ст с = 


Е 
ooo ЕВО ANDE 
ын s< j=] = | 
ее Peds Г. Го Pele tebe e [| 


МТСК АНМ МІ5С 


Field Name Type Speo Reset Description 
Value 


=== слети сола сл СИ 


Ееее 

MTCK ARM dslp | [17: 13] 

_еп 

FT N |ж ||| 
н 


| еземед = | | еземед = | 


mI. 
rx —===——a 


ET И 
ЕВЕ ЕВА Пн 
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dd Ш: 
uem БИ БИ ү 
WPDO 


E 
MTCK_ARM_slp_ RW $/С 
ОЕ 


3.5.6.57 MTMS_ARM_MISC 


SC [ops s [ [25 E [а 2 [7 [| » s [ v [6] 


MTMS AR 
Reserved M fun DR MIMS AR 
M_dslp_en 
Type lc EE 
SetCIr 50 
ШЕСЕ EI ЗЕ ЗЕ Е EE РС ВЕ ЕИ 
MT MT 


MTMS_ARM_dslp_ Reserved 


MTMS_ARM_MISC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme eeno [se fo 


MTMS ARM fun | [20: 19] 
DRV 


еле” [ng [б se б P — — — — _ 
ати amicos |п7 ла [mr se for о 
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pen 
MTMS_ARM_fun_ | [12] RW S/C 

WPUS 

MTMS ARM fun | [11] RW S/C 

SE 

MY 

Lese: ea [б sc [s P — — — — — — — 


MTMS ARM fun | | [7] RW S/C 0х1 
WPU 


MTMS_ARM_fun_ RW $/С 
WPDO 


жеме _ [ый [mo [se 9 ООО 


MTMS_ARM_slp__ | [3] RW S/C 
WPU 

MTMS ARM slp | [2] RW S/C 
WPDO 

E 

MTMS ARM сір. RW S/C 
OE 


3.5.7 Pin Control Register Table Specification 


Description: Pin control register share the same bit format shown as below: 


3.5.7.1 Central Pin Control Register Bit Info 


Onser aadress __| orner Pin contrai register eset value depends) — | PRLNANE | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
De они P 


Reserved 


Type 


РІМ NAME - 
sel 


Reserved Reserved 


W” s А | 12 | пи то | о | е у | е | = |4 |з 2 |ч | о 


етом 


Note: 


“РІМ МАМЕ” represents each pin. Function 1, 2, 3, 4 of each рт is detailed in Pin Multiplexed Function 
List, the default value of each control bit is detailed in Memory Map. 
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Field Name Bit Type Reset Description 
Value 


mm | | == 


PIN_NAME sel [5:4] RAN Function select: 
2'b00: FunctionO 
2501: Function1 
2'b10: Function2 
2'b11: Function3 


[ ss [w | mme — S 


3.5.7.2 Side Band Pin Control Register Bit Info 


Offset Address Other Pin control register (reset value depends) PIN NAME MISC 


| em [sr ioo | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | to | 16 | 17 | 16 


Res 
Reserved PIN. NAME ау | erve | РМ МАМЕ. 
d dslp en 
nc ми Иш 


Reserved NI n Reserved 


"PIN МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin Multiplexed Function 
List, the default value of each control bit is detailed in Memory Map. 


Field Name Bit Type Reset Description 
Value 


waar | | þe 


PIN NAME drv [21:19] Driver Strength select 
[21:19] is used on SPRD Family 
(named with SD/SIM/EMMC), 
and [20:19] is used on KEY 
[C EN 


PIN NAME — [17:13] 5'h0f — mode enable: 
BIT13: Sleep with AP sleep 
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BIT14: Sleep with PUBCP sleep 
BIT15: Sleep with WTLCP sleep 


BIT16: Sleep with WCN sleep 


BIT17: Sleep with CM4 sleep 


PN NAE ығ мән Hj [Raw | ригорозни авео 
PN маме е [un [Raw |__| Schmit ger input | 
раар равана 
лане ете (а [rw | formate seso moe 


3.6 Strapping Pins 


Weak pull up control in chip 
deep sleep mode 


Active High 


Weak pull down control in chip 
deep sleep mode 


Active High 


PIN_NAME_slp_ie [1] R/W Input enable control in chip 
deep sleep mode 

PIN NAME slp oe R/W Output enable control in chip 
deep sleep mode 


Cell Name Substrate Name Power Strapping pin 
SPSCBC2_8X_HL AUD_DAD1 МІ01У8 arm boot mdO 

SPSCBC2 8X HL AUD DADO VIO1V8 arm boot та! 

SPSCBC2 8X HL ADI SCLK VIO1V8 arm boot md2 

SPSCBC2 8X HL ADI D VIO1V8 arm boot md3 

SPSCBC2 8X HL U1TXD VIO1V8 USB Download enable 
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3.7 


3.7.1 


PAD Information 


SC9832E Device Specification 


Digital Pad Type Description 


Digital Function cell: 


Name 


Area 


Description 


HV ESD 


SPSCBC2_ 
8X_VL/HL 


30um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 


2тА/4тА/бтА/8тА. No tolerance function. 


The Schmitt trigger input function can be 
control by the SE signal.SE=1, Schmitt 
input enable.SE=0 Schmitt input disable. 
Programmable soft pull up resistor 
20K/4.7K. 


5KV 


SPSEBC2 __ 
24X VL/HL 


40um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up Resistor. 
Programmable Driver Strength 
2mA/6mA/12mA/24mA. No tolerance 
function. The Schmitt trigger input function 
can be control by the SE signal.SE-1, 
Schmitt input enable.SE=0 Schmitt input 
disable. Using for EMMC/SD 
interface(VDDIO=1.8V) > 100MHZ. 


5KV 


SPSCBC2_ 
8X IICVL/H 
L 


30um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 

Resistor., Programmable Driver Strength 
2mA/AmA/6mA/8mA. No tolerance 
function.The Schmitt trigger input function 
can be control by the SE signal.SE-1, 
Schmitt input enable.SE=0 Schmitt input 
disable. Programmable soft pull up resistor 
20K/1.8K. 


5KV 


SPSCBC2_ 
8X_W_VL/H 
L 


45um*85um 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 
Resistor.,Programmable Driver Strength 
2тА/4тА/6тА/8тА. No tolerance 
function. The Schmitt trigger input function 
can be control by the SE signal.SE=1, 


8KV 
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Schmitt input enable.SE=0 Schmitt input 
disable. For high esd performance IO. 


Digital Power/Ground cell: 


1 SPVDD1ANA 30um*85um The 0.9V power supply pad,which supply the 
0.9V core voltage to Core Circuit. 


2 | SPVDD2ANA 30um*85um The 1.8V power supply pad. Only supply the 
1.8V to the internal circuit for example Efuse. 
Need cut the VDDIO power rail using the 


CUT cell. 
3 | SPVDD1 30um*85um VDDCORE 0.9V power pad. 
4 | SPVSS1 30um*85um Core ground pad. 
SPVDD2 30um*85um VDDIO 1.8V power pad. 


6 | SPVDD2POC 30um*85um VDDIO 1.8V power on control pad. A power 
domain must & only have one SPVDD2POC 


cell. 
7 | SPVSS2 30um*85um VSSIO 1.8V ground pad. 
8 | SPVSS3 30um*85um VSS/VSSIO merged ground pad. 


3.7.2 SPSCBC2_8X_VL/HL 


SPSCBC2_8X_VL/HL is the normal pad we used usually. 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


г R p ТЕ [or [we [wes o рио 
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Inout 


1 1 0 0 1 0 | X 0 0 
= ШШЕ БЕКІ БИЕЛЕР ЩЕ Пи 
pop ee Sia 
U ee БЕЛ 
eae 


Tri State 


ІО Power- Х X 1 | Х X X X X 1 
down 


Driver Strength Select Function: (VDDIO-1.8V) 


DRV[1] | DRV[0] | All Corner ( SS ) @0.2xVDDIO; 0.8xVDDIO 
0 0 | 2mA 
0 1 | 4тА 
1 0 | 6mA 
1 1 | 8тА 


DC Parameter: (VDDIO=1.8V 


ИЕ ______- ___д Хы ЖӘНЕН ІЛЕ ШЕШ 


>1.0V 


) 
Schmitt trig. Low to High threshold point ( 1.8V ) ӘНЕ ЕДЕН 
Schmitt trig. High to low threshold point ( 1.8V ) Х >0.8V 
PU | Pull-up resistor(1.8V) 20K/4.7K | 20K/4.7K | 20K/4.7K 
+/-50% | +/-50% — | +/- 50% 


ща Pull-down resistor(1.8V) 50К+/-70% | 50k+/-70% | 50k+/-70% 


R 
Is <2uA <2uA <2uA 
о 


Standby Current 
Tri-state output leakage current @Vo=3V or OV 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 
Бау Path Time (ns) (ns) Delay (ns) (ns) 
PAD ->C 0.4771 0.959 0.5199 1.079 
2тА (0,0) 7.931 7.907 13.45 12.577 
А-> PAD 
4mA (0,1) 4.469 4.326 5.415 5.08 
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6mA (1,0) 3.545 3.368 3.327 3.128 
8mA (1,1) 3.171 2.961 2.487 2.316 


3.7.3 SPSEBC2_24X_VL/HL 


SPSEBC2_24X_VL/HL IO PAD is design for eMMC. The function is a managed memory capable of 
storing code and data. It is specifically designed for mobile devices. The eMMC is intended to offer the 
performance and features required by mobile devices while maintaining low power consumption. The 
eMMC device contains features that support high throughput for large data transfers and performance for 
small random data more commonly found in code usage. It also contains many security features. 


Truth Table: Input function CZPAD&IE, Output function: PAD-A&OE 


[o [c ПЕ о [Wu Тен A Nee [wo | 
[y 


IO Power- X X 1 | Х X X X X 1 
down 


Driver Strength Select Function: 


DRV[2] | DRV[1] | DRV[O] | All Corner (ТТ) Note 
@0.5xVDDIO 
0 0 0 | 2000hm Option 
0 0 1 | 1000hm Option 
0 1 0 | 70оһт Option 
0 1 1 | Ббоһт Mandatory 
1 0 0 | Адоћт Option 
1 0 1 | 330hm Option 
1 1 0 | 280hm Option 
1 1 1 | 250hm Option 
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= : _ 


fFF | 


ГЕ Lu up resistor(1.8V) 20K/4.7K +/- 20K/4.7K +/- 20K/4.7K +/- 
5096 5096 5096 


er Pull-down resistor(1.8V) 50k+/-70% 50k+/-70% 50k+/-70% 


и Current | ФА | ET 3 44 | <20А | 


ov. 


AC Parameter: 
The data simulation is SS corner, clk=208MHz,Cloading=0.2pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 

Delay Fath Time (ns) | (ns) Delay (ns) (ns) 
PAD ->C 0.51 0.736 0.162 0.153 
200-ohm (0,0,0) 5.594 14.547 9.386 25.06 
100-ohm (0,0,1) 3.031 6.634 3.774 10.637 
70-ohm(0, 1,0) 2.365 4.457 2.315 6.246 

50-ohm (0,1,1) 1.976 3.443 1.666 4.31 

A-> PAD 

40-ohm(1,0,0) 2.029 2.956 1.349 3.275 
35-ohm (1,0,1) 1.83 2.57 1.131 2.631 
30-ohm (1,1,0) 1.728 2.311 0.969 2.198 
25-ohm (1,1,1) 1.615 2.111 0.858 1.886 


374 | SPSCBC2 8X ІС VL/HL 
Truth Table: Input function CZPAD&IE, Output function: PAD-A&OE 


— R [t e o: [We [wes ишо [wer 


Input 


Output 


Tri State 
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Pull up x 1 0 0 0 1 | 0: 20K(1.8V) 0 0 


1:1.8K(1.8V) 


IO Power- 
down 


Driver Strength Select Function: (VDDIO=1.8V) 


DRV[1] | DRV[0] | All Corner ( SS ) @0.2xVDDIO; 0.8xVDDIO 
0 0 | 2тА 
0 1 | 4тА 
1 0 | 6mA 
1 1 | 8mA 


DC Parameter: (VDDIO=1.8V) 


а.о ~ |" 


VT+ | Schmitt trig. Low to High threshold point ( 1.8V | X - 0У 
) 


ВРО m up resistor(1.8V) 20K/1.8K +/- 20K/1.8K +/- 20K/1.8K +/- 
50% 50% 50% 
| ВРО | Pull- down resistor(1.8V) 50k+/-70% 50k+/-70% 50k+/-70% 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Temp=125C, 


Raising Fall Time Raising Fall Delay 
„ч ath Time (ns) | (ns) Delay (ns) (ns) 
PAD -> С 0.4771 0.959 0.5199 1.079 
2тА (0,0) 7.931 7.907 13.45 12.577 
4mA (0,1) 4.469 4.326 5.415 5.08 
A-> PAD 
j 6mA (1,0) 3.545 3.368 3.327 3.128 
8mA (1,1) 3.171 2.961 2.487 2.316 
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375 SPSCBC2_8X_W_VL/HL 


Base on the SPSCBC2_8X_VL/HL, enlarge the ESD area for Keypad and etc 8KV ESD performance. 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 


г R p ТЕ [or [we [wes Тито [wr | 


Tri | 


| КЕ 


udi Power- 
down 


Driver Strength Select Function: (VDDIO-1.8V) 


DRV[1] | DRV[O] | All Corner ( $$ ) @0.2xVDDIO; 0.8xVDDIO 
0 0 | 2mA 
0 1 | 4mA 
1 0 | 6mA 
1 1 | 8mA 


DC Parameter: (VDDIO=1.8V) 


ПЕТ ль ~ У ______-______--_____|- j 


VT+ N А Low to High threshold point ( 1.8V нон ән 


ли up resistor(1.8V) 20K/4.7K +/- 20K/4.7K +/- 20K/4.7K +/- 
50% 50% 50% 
| ВРО | Pull- down resistor(1.8V) 50k+/-70% 50k+/-70% 50k+/-70% 
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102 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Temp=125C, 


Tri-state output leakage current @Vo=3V or ОМ 


<2uA 


SC9832E Device Specification 


<2uA 


<2uA 


Raising | Fall Tim Raisin Fall Del 
Delay Раш Time ino) (58) | Belay (ns) ES i 
РАБ -> С 0.57 0.49 0.162 0.153 
2mA (0,0) 8.092 8.08 13.701 12.797 
4mA (0,1) 4.543 4.407 5.538 5.197 
"ee 6mA (1,0) 3.593 3.42 3.405 3.201 
ВТА (1,1) 3.208 3.001 2.54 2.637 


3.7.6 


SPSCBC2 8X W ПС VL/HL 


Base оп the SPSCBC2 8X W VL/HL, change the soft pull up resistor from 4.7K to 1.8K. HBM 8KV ESD 


performance. 


Bi-direction Pad with Enable Controlled Pull-Down & Pull-Up Resistor., Programmable Driver Strength. No 


tolerance function. The Schmitt trigger input function can be controlled by the SE signal.SE=1, Schmitt 
input enable.SE=0 Schmitt input disable. 


Truth Table: Input function C=PAD&IE, Output function:DADZA&OE 


A PAD C IE OE WPU | WPUS WPDO | WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State | X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 0 0 
20K(1.8V 
) 
1:1.8K(1. 
8V) 
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Pull Down | X 0 Х 1 0 
ІО Power- | X Х Х Х 1 
down 
Driver Strength Select Function: 
DRV[1] | DRV[0] 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 8тА 
DC Parameter: 
55 TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) |Х 0.80V Х 
VT- | Schmitt trig. High to low threshold point ( 1.2V ) Х 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) |Х 1.20V X 
VT- | Schmitt trig. High to low threshold point ( 1.8V ) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/1.1K 22K/1.8K 16K/2.6K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading Х Х 4mA 
Ist Standby Current Х Х «0.1uA 
loZ Tri-state output leakage current (Q Vo-3V or ОМ X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf/15pf, VDDIO=1.8V, Temp=125C, 
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Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 

4mA 2.569 2.491 2.452 2.51 

6mA 1.829 1.778 2.168 2.193 

8тА 2.609 2.548 2.491 2.521 


3.7.7 SPPDWUWSWCDG_V/H 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
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INPUT 
MS OEN I DSO 051 082 DS3 PU SPU PD ST ЈЕ PAD PAD с 
1 0 0 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 - 0 0 
1 0 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0 - 1 0 
1 0 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 1 - 1 1 
0 0 0 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 - 0 0 
0 0 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0 - 1 0 
0 0 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 1 - 1 1 
0/1 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0 - 0 
0/1 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0 1 0 
0/1 1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 1 1 1 
0/1 1 0/1 0/1 0/1 0/1 0/1 0 0 0 0/1 0 2 - 0 
0/1 1 0/1 0/1 0/1 0/1 0/1 0 0 0 0/1 1 2 - х 
0/1 1 0/1 0/1 0/1 0/1 0/1 1 0 1 0/1 0/1 - 
М.А. М.А. 
0/1 1 0/1 0/1 0/1 0/1 0/1 0 1 1 0/1 0/1 - 
0/1 1 0/1 0/1 0/1 0/1 0/1 1 0 0 0/1 0 2 H 0 
0/1 1 0/1 0/1 0/1 0/1 0/1 1 0 0 0/1 1 2 H 1 
0/1 1 0/1 0/1 0/1 0/1 0/1 0 1 0 0/1 0 2 H 0 
ол 1 0/1 0/1 0/1 0/1 0/1 0 1 0 0/1 1 74 H 1 
0/1 1 0/1 0/1 0/1 0/1 0/1 1 1 0 0/1 0 z H 0 
0/1 1 0/1 0/1 0/1 0/1 0/1 1 1 0 0/1 1 2 H 1 
0/1 1 0/1 0/1 0/1 0/1 0/1 0 0 1 0/1 0/1 2 | 0 
Driver Strength Select Function: 
DS3 DS2 DS1 DSO 1.8V mode: All Corner ( SS ) @0.5xVDDIO 
0 0 0 0 | 2.4mA 
0 0 0 1 | 5.5тА 
0 0 1 0 | 7.5тА 
0 0 1 1 | 10.4тА 
0 1 0 0 | 12.4тА 
0 1 0 1 | 15тА 
0 1 1 0 | 17.4тА 
0 1 1 1 | 20тА 
1 0 0 0 | 24.6тА 
1 0 0 1 | 27.8тА 
1 0 1 0 | 29.6mA 
1 0 1 1 | 32тА 
1 1 0 0 | 34.2тА 
1 1 0 1 | 37тА 
1 1 1 0 | 39mA 
1 1 1 1 | 42тА 
3.7.8 SPPDWUWSWSIM_V/H 


Truth Table: Input function C=PAD&IE, Output function:PAD=A&0E 
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"XE? pu 


Forbidden 


20k 
weak pull 


4.7k 
strong pull 


1.8k 
strong pull | 


Pull down | 
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DS? 
DSO 
I 
OEN 
INPUT OUTPUT 
MS OEN I 050 051 052 053 PU SPU PD ST IE PAD PAD С 
1 0 0 ол ол on on on ол ол ол on - 0 0 
1 0 1 о от от от Or 04 O олп 0 5 1 0 ШАН 
орегайоп 
1 0 1 ол ол on 0/1 ол on on on 1 = 1 1 
0 0 0 on on 0n ол ол ол on on on Ë: 0 0 
3.0V OD 
0 0 1 ол on 0n ол ол ол ол ол 0 5 1 0 Operation 
0 0 1 0n 0n 0n on on on on on 1 Е 1 1 
on 1 on on on on on on on on on on 0 = 0 
on 1 on on on on 0n on ол 0/1 ол 0 1 Е 0 
Input 
ол 1 on on 0/1 0/1 on 0/1 ол on ол 1 1 А 1 те 
on 1 on on on on on 0 0 0 ол 0 2 š 0 
on 1 on on on on on 0 0 0 ол 1 
on 1 on on on on on 1 0 1 ол ол - 
МА. МА. Forbidden 
on 1 on on on on on 0 1 1 ол on = 
on 1 on on on on ол 1 0 0 ол 0 72 H 0 20k 
on 1 0/1 0/1 0/1 0/1 0/1 1 0 0 0/1 1 72 H 1 weak pull 
0n 1 on on on on on 0 1 0 ол 0 Z H 0 ATk 
on 1 ол ол ол on ол 0 1 0 on 1 2 H 1 strong pull 
0n 1 on on on on on 1 1 0 on 0 7 H 0 лак 
on 1 0n on ол on ол 1 1 0 ол 1 2 H 1 strong pull | 
on 1 0/1 0n on on 0/1 0 0 1 ол on 7 1 0 Pull down | 
Driver Strength Select Function: 
DS3 DS2 DS1 DSO 1.8V mode: All Corner ( SS ) @0.5xVDDIO 
0 0 0 | 2.4mA 
0 0 1 | 5.5mA 
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7.5тА 
10.4тА 
12.4тА 
15тА 
17.4тА 
20тА 
24.6тА 
27.8тА 
29.6тА 
32тА 
34.2тА 
37тА 
39mA 
42mA 


=| =| =| =| =} =| a} a] of оу o| Of о| о 
=| =| =| =| ој о ol of =| =| =] =]; of o 
=! =| о| of =| =| ol of =| =| of of =| = 
=! of =| of =| of =| of = of = of -| o 
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4 Electrical Specification 


4.1 DC specification 


4.1.1 Absolute maximum ratings 


The functionality is subject to the absolute maximum/minimum values listed in Table 4-1. Do not exceed 
these parameters or the part may be damaged permanently. Operation at absolute maximum ratings is 
not guaranteed. 


Table 4-1 Absolute maximum ratings 


Sreo Гра ме [um] 


Maximum ESD stress voltage, Human Body Model, 
V any pin to any supply pin, either polarity or any pin 2 000 V 
max,ESD | to all non-supply pins together, either polarity. Three 
stresses maximum. 


Maximum DC Input current for any non-supply pin Прво | тд | 


4.1.2 Recommended operating conditions 


The recommended operating conditions are list in Table 4-2Error! Reference source not found. 


Table 4-2 Recommended operating conditions 


уља [тэты — [ми [ necs мы [и] 
voco оне аруа | от | 09 | 0% | v | 
imsy voros | оз | м | tas | v| 
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[sme [Ри — Гн | тури | Max | Unit 


4.1.3 Thermal characteristics 


The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


[Sms [рәте СИ ее [us | 
Heus | nstonse-anbienttemalressancs __| Arfewomeee | 2898 она | 


4.1.4 ESD characteristics 


The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


эу [rums Доли |е [um | 


4.1.5 DC characteristics 


The typical core voltage (VDDCORE) is 0.9 V and the digital I/O supply (VIO1V8) is 
typically at 1.85 V. The power pins should be connected with a decoupling capacitor to 
ground (VSS). 


For the following table, VSS = 0 V (ground), and all voltages are measured with respect 
to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


биља [Parameter оръдие — | min [rwn] we [Uni 


Digital supply voltage: pins VIO1V8 


Digital supply 
мотув 1.62 158 | у 


Digital supply voltage: pins МОСТР 
Digital supply 
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Digital supply voltage: pins VSIMO 


voltage 


Digital supply voltage: pins VSIM1 


voltage 


Digital supply voltage: pins VSIM2 


voltage 


Digital supply voltage: pins VSDO 


Digital supply 


Digital supply voltage: pins VCAM 


voltage 


Digital supply voltage: pins VDDMEM 


voltage 


Digital supply voltage: pins VSD2 


voltage 


Digital supply voltage: pins VEMMCIO 


Digital supply 
УЕММСО 182 158 | у 


Digital supply voltage: internal VDDCORE 


Digital core supply 0.81 V 
voltage ` 


Sleep mode digital 
core supply 


VDDCORE voltage 


Arm Core supply 
voltage 


Digital input 
V Input voltage 0.3 V 
IL LOW-level Vpad 
Input voltage 0.7 
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Input leakage 

Output voltage ae шн 0.1 у 
LOW-level (programmable) Vpad 

Output voltage ще cu 0.9 "ә у 
HIGH-level (programmable) Vpad 


Analog supply voltage 


AVDD1V8_BB Baseband supply 1.7 1.8 1.98 V 
voltage 


Digital output 


AVDD1V8 MDPLL Analog pll supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8 DSI MIPI DSI supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8_CSI MIPI CSI supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8 LVDSRF | LVDSRF supply 1.7 1.8 1.98 V 
voltage 

AVDD1V8_USB USB PHY supply 1.7 1.8 1.98 V 
voltage 

AVDD3V3_USB USB PHY supply 3.0 3.3 3.6 V 
voltage 


Note1: Vpad means the power supply voltage at the corresponding pad. 


4.2 AC characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for external 
drivers or other load analysis. The AC characteristics also include a de-rating factor, which indicates how 
much faster or slower the AC timings get with different loads. 


Table 4-6 Standard a output and I/O pin AC characteristics 


Ameo | Fars capacitance, all standard input and UU — 
Cn pins 


Output capacitance, all standard output and 
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Output de-rating falling edge on all standard 
output and I/O pins, from 30 pF load 27 паре 


Note: The AC specifications аге tested with а 30 pF load as indicated in Figure 4-1 Test circuit of an I/O 
pin 


ЈЕ 30pf 


Figure 4-1 Test circuit of an I/O pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum driving 
strength: 24 mA @ 1.8 V. 


For the following tables, VSS = 0 V (ground), and all voltages are measured with respect to VSS, unless 
otherwise specified. 


Table 4-7 System Clock AC characteristics 


fmalk Master clock 
frequency 
со Input capacitance 


Master clock input 


Vpp Sine wave peak-to- Loading = 30pF 0.5 1.8 V 
peak swing 
Real-time clock input 
frtclk Real time clock 
frequency 
Frequency tolerance | Standard deviation 


4.3 Performance specification 


4.3.1 LVDSRF 


The LVDS interface is designed for transmiting and receiving data between RF chip and BB chip. The 
recommended line rate is 1.04Gbps. 
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4.3.1.1 DC specifications 


Table 4-9 LVDS TX DC specifications 


Transmit 
Differential 
|Vod| output voltage 190 | 200 210 ту 
magnitude 


Change in 
Differential 
output voltage 
| magnitude = ay 
between logic 
states 


Steady-state 
common- "e : 
mode output 10% | 200 +10% | mV 
voltage 


Vcmtx 


Changes in 
steady-state 
common- 
AVemtx | mode output 25 mV 

voltage 


between logic 
states 


Single-ended 
Zos output 


50 о 
impedance 


Table 4-10 LVDS RX DC specifications 
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Мотн 


Differential input 
high voltage 
threshold 


50 


mV 


VIDTH 


Мот 


Differential input 
low voltage 
threshold 


тм 


Мот 


ViHHS 


Single ended 
input high 
voltage 


1100 


mV 


ViHHS 


ViLHS 


Single ended 
input low 
voltage 


mV 


ViLHS 


Мсмвхос 


Input common 
mode voltage 


50 


200 


950 


mV 


Мсмвхос 


20 


Differential input 
impedance 
(before 
calibration) 


80 


100 


125 


4.3.1.2 


AC specifications 


Table 4-11 LVDS TX AC specifications 


MIN 


TYP 


MAX 


Cnear 


Near-end 
capacitor to 
ground 


pF 


Cfar 


Near-end 
capacitor to 
ground 


pF 


tr 


Differential 
output signal 
rise time 
(20%-80%) 


90 


270 


ps 


tf 


Differential 
output signal 
fall time (80%- 
20%) 


90 


270 


ps 


AVcmtx 


Changes in 
common- 
mode output 
voltage when 
random bit 
stream in 


50 


100 


mVpp 
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Table 4-12 LVDS RX AC specifications 


MIN TYP MAX 


АМемвжне) | Common mode 200 mVpp | А\/смяжнЕ) 
interference 
beyond 450 
MHz 


Дусмвхав | Common mode -50 50 mVpp | AVcmrx(LF) 
interference 
between 50 
MHz and 450 
MHz. 


Сем Соттоп тоде 10 pF Сем 
termination 


4.3.1.3 Operating Voltage and Temperature Specification 


Table 4-13 Operating voltage and temperature specification 


4.3.2 SOC Phase-Locked Loop(PLL) 


Table 4-8 Performance of the phase-locked loop 


Frequency Range ны 80 | [м | 
[omn м | 
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Pwr _______| 1536 1600 (мн; | 


www term jitter of 


4.3.3 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain. It is a 10 bits D/A converters with a 
programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-9 Performance of the APC DAC 


Far mms [wr Tu 


Power supply Analog supply 1.7 1.8 1.98 
voltage(AVDD) 0.81 0.9 0.99 
Digital core supply 
voltage(DVDD) 
зе | | = | БС 


è AVDD- 


С 7 peoe | | 4-7 
—rY 
СООО ПО ИС 3 | 3 | | 
оа СТРЕСС | | и | = СВ 


4pF Capacitor load, full scale 
Setting time input, 1.5X PGA gain, bypass 
internal RC filter. 
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4.3.4 CLK26M Buffer 


This CLK26M Buffer is used to generate 26MHz clock for PLL and other circuit blocks. It includes one 
26M_buffer and one sine driverOutput of this CLK26M_TOP block can be set the sine wave or the square 
wave. 


Table 4-22 Performance of the 26MHz Buffer 


| Parameter — | | Parameter |Conditions/Comments | | Conditions/Comments | Min | Typical „ү ш 
Power supply Analog supply voltage 1.7 1.8 1.98 
Digital core supply voltage 0.81 0.9 0.99 
Input sine wave peak to 


[ras |омрасожемиу | | 22 [№ 
гане Домразиемаме чево |____| 6 | | № | 


Output sine wave peak-to- 
peak amplitude ___ ко | [wj 


4.3.5 Thermal Sensor 


This is a temperature-to-digital converter using an on-chip bandgap temperature sensor. . The overall 
accuracy is +/- 3 °C (typical) from 0 °C to 90°C. 

This is suitable for multi-core smart phone applications requiring highly accurate temperature sensing to 
perform thermal control. 


Table 4-10 Performance of the Thermal sensor 


| Parameter | | Conditions/Comments | | Conditions/Comments | Min | Typical | Max |Unit | 
LU NN Analog supply voltage 1.7 1.8 1.98 
т - core supply voltage 0.81 0.9 0.99 


— É Ра 
C remeros | слее — | |в | | “| 


В. Clock 


4.3.6 USB 2.0 PHY 


The USB 2.0 PHY in this chip is fully compliant with USB 2.0 specifications. Its own PLL can generate 
480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 


http://www.usb.org/developers/docs 


Table 4-11 Main performance of the USB 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 402 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КД SPREADTRUM SC9832E Device Specification 
Power supply Analog 1.8V power supply 1.8 1.98 V 

Analog 3.3V power supply 3.3 3.6 V 

Digital core supply voltage 0.9 0.99 V 


VDI 
VCM 


Width of SE0 during 1 
differential transition 


4 
44 


4.3.7 MIPI CSI 


MIPI CSI is fully compliant with MIPI CSI-2 V1.2 and D-PHY 1.2. Please refer specification at 
http://www.mipi.org 
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Table 4-12 Main performance of the MIPI CSI 


| Parameter ^ | | Conditions/Comments | | Conditions;Comments | Min | Typical са ие 


Power эте ___--- Analog supply voltage 1.7 1.8 1.98 
Digital core supply voltage 0.81 0.9 0.99 


Vcmrx Common-mode voltage HS | 70 330 mV 
receiver mode 

Vidth Differential input high 70 mV 
threshold 

Vidtl Differential input low -70 mV 
threshold 

Vihhs Single-ended input high mV 
voltage 


Vilhs Single-ended input low 
voltage 

Zid Differential input 
impedance 


АМстгх(НЕ) Соттоп-тоде 
interference beyond 
450MHz 


AVcmrx(LF) Common-mode 
interference beyond 50- 
450MHz 


LP RX mode 


w м р | 
w quem | 
[ um СЕР [ | a || 
от [щш з — [m | | |" |] 
[ sse — mueren | — | — | [ves 


TMIN-RX Minimum pulse width 50 ns 
response 


Data-Clock Timing Spec 
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[Parameter | Condionsicemments | Мт Tres мы [Unt | 
СТСТ СИИ pe T | ш] 


Tsetup(rx) @ 1Gbps 


таа) @ 1.5Gbps 


повело | — ws | | [uj 


4.3.8 MIPI DSI 


MIPI DSI is fully compliant with MIPI DSI V1.2 and D-PHY 1.2. Please refer specification at 
http://www.mipi.org 


Table 4-13 Main performance of the MIPI DSI 


| Parameter _______| | Conditions/Comments | | Conditions/Comments | Min | Typical | Мах | Unit | 
Power ти ____-- Analog supply voltage %7 1.8 1.98 
Digital core supply voltage 0.81 0.9 0.99 
HS TX mode 
205 Single ended output 40 50 62.5 Ohm 
impedance 
VCMTX HS transmit static 150 200 250 ту 
common-mode voltage 
|AVCMTX(1,0)| VCMTX mismatch when 
output is Differential-1 or 0 
IVOD| HS transmit differential 
voltage 


|AVOD| VOD mismatch when 
output is Differential-1 or 0 
VOHHS HS output high voltage 
AVCMTX(HF) Common-level variations 
above 450MHz 
AVCMTX(LF) Common-level variation 
between 50-450MHz 
tr / tf 20%~80% rise time and fall 
time(«1.5Gbps) 
LPTX mode 
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[Perameter | GondionatGomments | Ми [туркы] мә [Unit | 
вие О T | 


Single-ended output 
AZOLP(01,10) impedance mismatch 
driving opposite level 


Single-ended output 
Л201р(00,11) impedance mismatch 5 % 
driving same level 


LPRX mode 


= Дени [= БЕГЕН О СТИ 
rs 
от СЕ ЕО 5 | | [n || 


LPCD mode 
VIHCD Logic high contention 450 mV 
threshold 
VILCD Logic low contention 200 mV 
threshold 


4.3.9 Temperature sensing ADC 


Table 4-14 Main performance of the Temperature sensing ADC 


[Parameter GondiionatGomments | Mm тума | max [um | 
[were 7 анне vae [vas [vs зе | v | 
ЕЕ 


Maximum Analog input voltage | Power supply 1.5v Еи 91* 
VREFP 

Minimum Analog input voltage | Power supply 1.5v 0.091* 
VREFP 


Си ни и 
ШЕСІ: _|Ромиаоу аи [s0 mm [ms — 
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5 AON Subsystem 


5.1 Processor 


SC9832E Device Specification 


ARM Cortex M4 is used in AON sub system. And 65K bytes for instruction and data memory occupy by 
CM4 only . And shared 88K bytes with AP,CP and МОМ. The processor has З running frequency to be 
selected. Max and default running frequency is 128 MHz. The others two options are 26Mhz, 96Mhz . 
Both 96Mhz and 128 Mhz are divided from TWPLL . And 26M source is from 26 sine to square buffer. 


5.2 ARM memory map 


Module Name 


LPDDR3 Controller 


| Access System(AON) 


Start Address 


End Address 


0x2000_0000 


0x2000_1FFF 


0x2000_2000 


0x2000_33FF 


0x2000_3400 


0x2000_E3FF 


0x2000_E400 


0x2000_EBFF 


0х2000 ЕС00 


0x2000_FFFF 


0x2001_0000 


0x2001_OFFF 


0x2001_1000 


0x2001_17FF 


0x2001_1800 


0x2001_3FFF 


0x2001_4000 


0x2001_4FFF 


0x2001_5000 


0x2001_5FFF 


0x2001_6000 


Ox20FF FFFF 


0хА400 0000 


OxABFF FFFF 


0хА000 0000 


OxA000_FFFF 


Reserved 


0xA001_0000 


0xA003_FFFF 


perf trace monitor 


0xA004_0000 


0xA004_FFFF 


Reserved 0xA005 0000 OxAO05 FFFF 

Reserved 0хА006 0000 0хА006 FFFF 

Reserved 0xA007. 0000 0xA007 FFFF 
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0хА008 0000 OxA008_FFFF 
0хА009 0000 OxA009_FFFF 
ОхАООА 0000 ОхАООА FFFF 
ОхА00В 0000 0xA00B_FFFF 
ОхАООС 0000 ОхАООС FFFF 
ОхАО0О 0000 ОхАООО FFFF 
OxAOOE 0000 OxAOOE FFFF 
CA53 TS Reg 0xA200 0000 0хА200 FFFF 
SEC TZPC 0хА201 0000 0хА201 FFFF 
ЗЕС ТМЕК 0хА202 0000 0xA202 FFFF 
SEC RTC 0xA203 0000 0хА203 FFFF 
SEC WDG 0хА204 0000 0xA204_FFFF 
SEC REG 0хА205_0000 0xA205_FFFF 
secure-GPIO 0xA206 0000 0хА206 FFFF 
SEC-EIC 0хА207 0000 0xA207_FFFF 
Reserved 0xA208_0000 OxA2FF FFFF 
0xA300 0000 ОХАЗОО_РЕБЕ 
0xA301_0000 OxA3FF_FFFF 
Audio 0xA100_0000 0xA100_FFFF 
Reserved 0xA101_0000 0xA101_FFFF 
VBC 0xA102_0000 0хА102 FFFF 
Кезегуед 0xA103 0000 0xA103_FFFF 
AON System Timer - 
ET 0xA104 0000 0хА104 FFFF 
AON Timer 0хА105 0000 0xA105 FFFF 
0xA106 0000 0хА106 FFFF 
0xA107 0000 ОхА107 FFFF 
Reserved 0xA108 0000 0xA109 FFFF 
MBOX ОхАТОА 0000 0xA10A_FFFF 
CP_TMR 0xA10B_0000 0xA10B_FFFF 
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CP_SYST 0xA10C_0000 OxA10C FFFF 
CP WDG ОхАТ0О 0000 OxA10D FFFF 
CPALL EIC OxA10E 0000 OxA10E FFFF 
Reserved(for def slave) OxA10F 0000 OxA10F FFFF 
DMA reg 0хА110 0000 ОХА110_РЕБЕ 
Reserved 0xA111_0000 OxA11F FFFF 
AON INTC 0xA120 0000 0xA120 FFFF 
EIC 0хА121 0000 OxA121 FFFF 
AP TimerO 0xA122 0000 0хА122 FFFF 
AP System Timer 0xA123 0000 0хА123 FFFF 
Efuse 0хА124 0000 0хА124 FFFF 
Keypad 0xA125 0000 0xA125 FFFF 
PMW 0xA126 0000 0xA126 FFFF 
BUS MON TIMER 0хА127 0000 OxA127 FFFF 
GPIO 0xA128 0000 0xA128 FFFF 
AP WDG 0xA129 0000 0xA129 FFFF 
PIN Reg ОхА12А 0000 ОхАЛ2А FFFF 
РМО ОхА12В 0000 OxA12B FFFF 
EIC2 ОхА12С 0000 ОхА12С FFFF 
AON CKG 0xA12D_0000 OxA12D FFFF 
AON APB Reg ОхА12Е 0000 ОхА12Е FFFF 
ТНМО Reg OxA12F 0000 OxA12F FFFF 
THM1 Reg 0хА130 0000 0xA130_FFFF 
APCPU WDG 0xA131_0000 0xA131_FFFF 
АР Timer1 0хА132 0000 0xA132 FFFF 
AP Timer2 0xA133 0000 0xA133_FFFF 
DJTAG 0xA134_0000 0xA134_FFFF 
Reserved 0xA135_0000 0xA135_FFFF 
EIC1 0xA137 0000 0xA137_FFFF 
ADI Master 0xA138_0000 0xA13B_FFFF 
ANLG WRAP G1 OxA13C 0000 OxA13C FFFF 
ANLG WRAP G2 OXA13D 0000 OXA13D FFFF 
ANLG WRAP TOP ОХА1ЗЕ 0000 ОХА1ЗЕ FFFF 
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ANLG_WRAP_G4 OXA13F 0000 | OXA13F_FFFF 
ANLG WRAP G5 ОХА140 0000 ОХА140 FFFF 
ANLG WRAP G6 ОХА141 0000 0XA141 FFFF 
ANLG WRAP G7 0ХА142 0000 OXA142_7FFF 
CSI PHY. СЕС 0ХА142 8000 0XA142 FFFF 
ANLG WRAP G8 ОХА143 0000 0XA143 FFFF 
ANLG WRAP WCN 0x4044 0000 0xA144_FFFF 
72277777 0х4146 0000 | 0хА146 FFFF 
SERDES_CTRL 0xA147_0000 0xA147_FFFF 
CROSS_TRIGGER 0xA148_0000 0xA148_FFFF 
Reserved 0xA149_0000 0xA149_FFFF 
Reserved 0xA14A_0000 ОХА14А FFFF 
ое ОхА14В 0000 | 0xA14B_FFFF 
PUB_CP_INTC 0xA14C_0000 0xA14C_FFFF 
WTL_CP_INTC 0xA14D_0000 0xA14D_FFFF 
TGDSP_INTC 0xA14E_0000 OxA14E FFFF 
LDSP INTC ОХАТ4Е 0000 OxA14F FFFF 
0xA150 0000 ОхА150 FFFF 

Reserved 0xA151. 0000 OxA1FF_FFFF 


0x0000_0000 


0x0000_7FFF 


0x0000_8000 


0x0000_FFFF 


0x0001_0000 


0х0001 ОЗЕЕ 


0х4402 0000 


0x4402_FFFF 


0x4403_0000 


0x4407_FFFF 


0x4408_0000 


0x4408_FFFF 


0x4409_0000 


0x4409_FFFF 


0x440A_0000 


0x440A_FFFF 


0x440B_0000 


0x440B_FFFF 


0x440C_0000 


0x440C_FFFF 
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0x440D_FFFF 


0x440E_0000 


0x440E_FFFF 


0x440F_0000 


0x440F_FFFF 


0x4410_0000 


Ox44FF_FFFF 


AON CM4 Access DDR 


0x6000 0000 | Ox9FFF FFFF 


5.3 Internal memory controller 


5.3.1 Internal RAM controller 


WTL DSP WCN CM4 AON CM4 
CA53 view CR5 view view view view 
х0000_0000 0x2000_0000 
8 KB AP On-Chip 
RAM C | 
x 50000-2000 000002000 
DDR Retention | B 
5KB RAM 
* 0х0000 ЗЗЕЕ | 0х2000 33FF 
0х0000 3400 0х2000 3400 
ТЕ LP Audio 
RAM 
ж 0х0000 E3FF ceed 
2KB | SBUFRAM — ои — 
0х0000 ECOO 0x2000 ЕСО0 
5KB SML RAM 
* 0х0000 ЕЕЕЕ. 
R5 Boot 0х0001 0000 0х0000 0000 Io 0%2001 0000 
4KB RAM 


x 0х0001 ОЕЕЕ 0х0000 ОЕЕЕ 0х2001_ОЕЕЕ 
0х0001—1000 0х0000 1000 0х3000 0000 0х8000 0000 0х2001 1000 

2KB DSP Boot RAM 
У 0x0001 17FF 0x0000 17FF 0x3000 07FF 0x8000 07FF 0x2001 1ТЕЕ| 
0х0001 1800 0х0000 1800 0х3000 0800 0х8000 0800 0х2001 1800 


LDSP Share 
10KB RAM 


0x0001_3FFF 


TGDSP Share "4% 


0x8000 2FFF 
0х8000 3000 


х0000 3FFF 
0х0000 4000 


0х3000 2FFF 
0х3000 3000 


0x2001 3FFF| 
0x2001 4000 


4KB 
* RAM 0х0001 4FFF х0000 4FFF 0x3000 3FFF 0x8000 3FFF 0х2001 4FFF 
Multi Mode Share 0х0001 5000 0х0000 5000 0х3000 4000 0х8000 4000 0х2001 5000 
4KB 
Ж RAM 0x0001 БЕРЕ )х0000 БЕЕЕ 0x3000_4FFF 0x8000_4FFF А 0x2001_5FFF 
0x5080_0000 0x0000 0000| 
65KB CM4 Internal 
RAM 
У 1 ОЗЕРЕ. 0х0001 O3FF| 
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As the above picture shows, SC9832E aon Ram has 65+88 Kbyte memory; the Aon CM4/AP/CA53 can 
access the whole memory and other core cann’t access the whole memory as the picture shows 


5.4 DMA controller 


5.4.1 Overview 


AON has one AXI interface DMA which is used to access DDR memory for audio application. 
5.4.2 Control registers 


5.4.2.1 Memory map 


DMA Reg OxA110 0000 OxA110 FFFF 


5.4.3 Application notes 


AON DMA Req 
| [DMArequest list __________ Request source mode |number. 
63^8 unused 
cm4 dma req vbc da3 AON VBC Full 7 
Hardware cm4 dma req vbc da2 AON VBC Full 6 
Channel cm4 dma req vbc dai AON VBC Full 5 
Request cm4 dma req vbc дао AON VBC Full 4 
cm4 ата req vbc аа1 AON VBC Full 3 
cm4 dma req vbc adO AON VBC Full 2 
dma req uart rx CM4 UART Full 1 
dma req uart tx CM4 UART Full 0 


5.5 MCU interrupt controller 


5.5.1 Control registers 


5.5.1.1 Memory map 


Base Addr Range Addr Map Description 
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5.5.2 Application notes 
: Interru Interru 
interrupts Interrupt source 
pt type pt num 

int req sec eic High Level | u top aon.int req sec eic 46 
int req dispc High Level | u sys ap.u ap top.u disp wrap 45 
int req gsp High Level | u sys ap.u ap top.int req gsp 44 
int req pub har А : 
dware dfs:exit High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 43 
гең pun es High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 42 
_complete Б -8у5, рио-и стс мари. рио пе в 
int req pub dfs : В 

ton High Level | u sys pub.u dmc wrap.u pub int gen 41 
2 ces High Level | и sys арш ap top.u tzpc slv fw ap.u slv fw ap ctrl 40 
Pr Каа High Level | u_sys_pub.u_dmc_wrap.u_pub_int_gen 39 
S High Level | u_top_aon.u_nic400_aon_main_mtx_wrap.u_slv_fw_aon 38 
е High Level | u_top_aon.u_mem_fw_aon.u_mem_fw_aon_intc 37 
P e High Level и sys pub.u. атс wrap 36 
int req busmon Шан Level и aon busmon.u mO ap axi busmon debug top.u ах. 35 
ap busmon ctrl 
int req busmon High Level UP buSipOn.u пт, wtlcp axi Бизтоп, debug top.u а 34 
. wtlcp хі busmon сігі 
int_req_busmon High ебі UdgoMybusmon.u_m2_pubcp_axi_busmon_debug_top.u_ 33 
| pubcp axi busmon ctrl 
int req busmon mo Шоп busmon.u m3 wen axi busmon debug top.u ах 32 
_wcn i busmon ctrl 
int req wtlcp It МЕ Bevel и sys ср м.и м cp top wrap.u wtl aon.u мї aon 31 
e мар rst apb slv.u wdg16 top Ite 
int req. wtlcp tg Мен Level и sys ср м.и м cp top wrap.u wtl aon.u мї aon 30 
_wdg rst apb slv.u wdg16 top tg.wdg rst extd 
int req pcp wdg | High Level | u top aon.u aon peri pcp wdg 29 
int req wcn bt High Level u_sys_cp_wen.u_digital_top_wcn_SC9832E.u_digital_core 28 
wf_wdg _wcn.u_btwf_top.u_btwf_peri.u_peri_core_btwf 
int_req_wcn_gns igh level u_sys_cp_wen.u_digital_top_wcn_SC9832E.u_digital_core 27 
s wdg . Wcn.u gnss top.u gnss peri core.int req wdg 
iat regi par o High Level | u_top_aon.int_req_pwr_down_all 26 
wn_all 
int_req_pwr_up_ | High Level | u_top_aon.int_req_pwr_up_all 25 
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all 
int req ap wdg | High Level | u top aon.u wdg top ар 24 
int req ca7 wdg | High Level | u top aon.u wdg top ca7 23 
int req sec tmr | High Level | u top aon.u sys aon sp 22 
int req sec wdg | High Level | u top aon.u sec wdg 21 
int req sec rtc High Level | u top aon.u sec cnt top.u sec rf 20 
int req sec dma | High Level | u top aon.u aon dma.u dma 64b cfg 19 
ee cdd High Level | u top aon.u aon dma.u dma 64b cfg 18 
- High Level | и top aon.u aon dma.u ата 64b сте 17 
High Level | u_top_aon.u_aon_dma.u_dma_64b_cfg 16 
ш High Level | и top aon.u aon dma.u dma. 64b cfg 15 

High Level | u top aon.u sys aon sp.pd pub sys cgm en 

High Level и top aon.u sys. aon sp.sys light sleep тих 

High Level | и top aon.u sys aon sp.all light sleep тих 
int гед eic поп High Level | и top aon.u sys aon sp.all deep sleep тих T 
_lat High Level | и top aon.u sys aon sp.wtlcp deep sleep тих 

High Level | u top. aon.u sys aon sp.pubcp deep sleep mux 

High Level | u top aon.u sys aon sp.wcn sys deep sleep mux 

High Level | u Тор aon.u sys aon sp.ap deep sleep mux 
int req sec gpio | High Level | u top aon.u aon sec gpio top 13 
int req adi High Level | u top aon.u aon adi mst 12 
int req ana High Level | u top glue logic 11 
Ша, NE High Level = 10 
пе гед даут High Level ...... 7 9 
т High Level | u_top_aon.int_req_aon_dma_cm4 8 
кыш. High Level | u_top_aon.int_req_mbox_src_cm4 7 
a High Level | u_top_aon.int_req_mbox_tar_cm4 6 
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int req wdg cm u top aon.u sys aon sp.u cm4 wdg16 top.int req wd 


4 High Level g 

int_req_uart_cm High Level u_top_aon.u_sys_aon_sp.u_cm4_uart_top.u_uart_core.u 
4 _uart_rf 

int t 

A —"eq_syst_cm High Level | u_top_aon.u_sys_aon_sp.u_cm4_syst_top.u_syst_rf 


High Level | u_top_aon.u_sys_aon_sp 


int_req_tmr_cm4 | High Level | u_top_aon.u_sys_aon_sp 


High Level | u_top_aon.u_sys_aon_sp 


int_req_pwr_up_ High Level | u_top_aon 


pub 
M eue High Level | u_top_aon 
4. High Level | и top aon.ca53 мар rst flag ІМТММІ 


5.6 АХІ bus monitor 


5.6.1 Application notes 


AON axi bus monitor used to monitor AP, WTLCP,PUBCP,WCN access AON matrix behavior . It is 
accessed by JTAG interface. 


AON_TOP 


Normal mode ,SW can access АХ bus monitor through path 2 or path 2. Path о is JTAG interface from 
SOC дар . And path 2 is AON internal SW programmable JTAG interface. 
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5.7 General Purpose Timer 


5.7.1 Overview 


7 TIMERs we used in AON power domain and they are used for AON,PCP,AP,CM4 апа 
SECURITY respectively. 


5.7.2 Control registers 


5.7.2.1 Memory map 


5.8 Watchdog timer 


5.8.1 Overview 


5 watch dog are used in AON power domain and they are used for AON,PCP,AP,CM4 and SECURITY 
respectively. 


5.8.2 Control registers 


5.8.2.1 Memory map 
Base Addr Range Addr Map Description 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 417 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


5.9 System timer 


5.9.1 Overview 
3 System timer are used in AON power domain and they are used for PCP,AP, and CM4 respectively. 


5.9.2 Control registers 

5.9.2.1 Memory map 

Base Addr Range Addr Map Description 
0х4023 0000 0х4023 БЕБЕ AP System Timer 
0x5088_0000 0x5088_FFFF СМА System Timer 
0х400С 0000 0x400C_FFFF PCP System Timer 


5.10 System timer - ЕКТ 


5.10.1 Control registers 


5.10.1.1 Memory map 


Base Addr Range Addr Map Description 
0х4004 0000 0х4004 FFFF AON Free Run System Timer - FRT 
5.11 Mailbox 


5.11.1 Control registers 


5.11.1.1 Memory map 


Base Addr Range Addr Map Description 
0x400A 0000 0х400А FFFF MAILBOX register address 
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Core num FIFO depth 
CA53 0 96 
AON CM4 1 64 
PUBCP CR5 2 96 
TGDSP 3 32 
LTEDSP 4 32 
WCN CM4 5 96 
GNSS CM4 6 32 


5.12 Spinlock 


5.12.1 Control registers 


5.12.1.1 Memory map 


Base Addr Range 


Addr Map Description 


0x3300_0000 0x3300 FFFF 


spinlock register address 


5.13 AUD 


5.13.1 Control registers 


5.13.1.1 Memory map 


Base Addr Range 


Addr Map Description 


0x4000 0000 0x4000 FFFF 


Audio register description 


5.14 RFTI 


5.14.1 Control registers 


5.14.1.1 Memory map 


Base Addr Range 


Addr Map Description 


0x4007 0000 0x4007 FFFF 


RFTI register description 
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Base Addr Range 


Addr Map Description 


0x4021_0000 0x4021_FFFF 


AON EIC register description 


0x402C_0000 0x402C_FFFF 


AP ЕІС2 register description 


0x4037_0000 0x4037_FFFF 


AP EIC1 register description 


0x508B_0000 0x508B_FFFF 


CM4 EIC register description 


0x400B_0000 0x400B_FFFF 


PCP EIC register description 


0x3207_0000 0x3207_FFFF 


SEC EIC register description 


5.16 INTC 


5.16.1 Control registers 


5.16.1.1 Memory map 


Base Addr Range 


Addr Map Description 


0x4020_0000 0x4020_FFFF 


AON INTC register description 


0x4050_0000 0x4050_FFFF 


AP INTC register description 


0x404C_0000 0x404C_FFFF 


PUBCP INTC register description 


0x404D_0000 0x404D_FFFF 


WTLCP INTC register description 


0x404E_0000 0x404E_FFFF 


TGDSP INTC register description 


0x404F_0000 0x404F_FFFF 


LDSP INTC register description 


5.17 Thermal Controller 


5.17.1 Control registers 


5.17.1.1 Memory map 


Base Addr Range 


Addr Map Description 


0x402F_0000 0x402F_FFFF 


Thermal 0 register description 


0x4030_0000 0x4030_FFFF 


Thermal 1 register description 
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5.18 


5.18.1 


5.18.1.1 


ADI 


Control registers 


Memory map 


SC9832E Device Specification 


Base Addr Range 


Addr Map Description 


0x4038_0000 0x403B_FFFF 


ADI master register description 


5.18.2 Application notes 
Event List Description 
0 Mdar_apt_dcm1 (WTLCP) 
1 Үрс dac пос en chO[1] 
2 Үрс dac пас en chl1[1] 
3 Тһт0 ма в thm1 га 
4 ThmO overheat 8 Thm1 overheat 
5 АР sim0 power off 
6 PCP sim0 power off 
7 PCP sim1 power off 
8 PCP sim2 power off 
9 АР SDIOO power off 
10 AP SDIO2 power off 
11 AP EMMC power off 
12 АР SDIOO power off delay 
13 AP SDIO2 power off delay 
14 AP EMMC power off delay 
15 Reserved 
16-24 | Reserved 
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5.19 UART and IrDA interface 


5.19.1 Control registers 


5.19.1.1 Memory map 


Base Addr Range Addr Map Description 
0x508D 0000 0x508D FFFF UART register description 
5.20 PWM 


5.20.1 Control registers 


5.20.1.1 Memory map 


Base Addr Range Addr Map Description 


0х4026 0000 0x4026 FFFF PWM register description 


5.20.1.2 Register description 


5.20.2 Application notes 


Three pwm units are put in pwm top and they аге disginguished by address . 
PWMO unit : 0x4026 0000 
PWMO unit : 0x4026 0020 
PWMO unit: 0х4026 0040 


5.21 ОРО 


5.21.1 Control registers 


5.21.1.1 Memory map 


Base Addr Range Addr Map Description 
0x4028 0000 0x4028 FFFF GPIO register 
0x3206 0000 0x3206 FFFF SEC GPIO register 


5.21.2 Application notes 


GPIO source list as followed 
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GPIO_IN source GPIO_OUT source 
0 Тед Register out 
1 RFSDAO 
2 RFSCKO 
3 RFSENO 
4 RF_LVDSO_ADC_ON 
5 RF_LVDSO_DAC_ON 
6 Tied 
7 RFCTL15 
8 RFCTL16 
9 RFCTL17 
10 RFCTL18 
11 RFCTL19 
18~12 Tied 
19 RFCTLO 
20 RFCTL1 
21 RFCTL2 
22 RFCTL3 
23 RFCTL4 
24 RFCTL5 
25 RFCTL6 
26 RFCTL7 
27 RFCTL8 
28 RFCTL9 
29 RFCTL10 
30 RFCTL11 
31 RFCTL12 
32 RFCTL13 
33 RFCTL14 
35~34 Tied 
36 RFFO_SCK 
37 RFFO_SDA 
39~38 Tied 
40 CMPD2 
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41 CMRST2 

42 CMMCLKO 
43 CMMCLK1 
44 CMRSTO 

45 CMRST1 

46 CMPDO 

47 CMPD1 

48 SCLO 

49 SDAO 

50 LCM_RSTN 
51 0$1 ТЕ 

52 SPI2_CSN 
53 SPI2_DO 

54 SPI2 DI 

55 SPI2 CLK 
59-56 Тео 

60 UOTXD 

61 UORXD 

62 UOCTS 

63 UORTS 
68-64 Тіе0 

69 GNSS LNA ЕМ 
70 U1TXD 

71 U1RXD 

72 U2TXD 

73 U2RXD 

74 SCL1 

75 SDA1 

76 NF DATA 0 
77 T_DIG 

78 EXTINT9 

79 EXTINT10 
81~80 Тео 

82 MTCK_ARM 
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83 MTMS_ARM 
84 Tied 

85 DTDO_LTE 
86 DTDI_LTE 
87 DTCK_LTE 
88 DTMS_LTE 
89 DRTCLK_LTE 
90 SPIO_CSN 
91 SPIO_DO 

92 SPIO DI 

93 SPIO CLK 
97-94 Тіе0 

98 ЕММС 00 
99 ЕММС СМО 
100 ЕММС 06 
101 ЕММС 07 
102 ЕММС СІК 
103 ЕММС 05 
104 ЕММС 04 
105 ЕММС 05 
106 EMMC_D3 
107 EMMC_RST 
108 EMMC_D1 
109 EMMC_D2 
120~110 Тео 

121 KEYOUTO 
122 KEYOUT1 
123 KEYOUT2 
124 KEYINO 

125 KEYIN1 

126 KEYIN2 

127 SCL2 

128 SDA2 

129 СІК АЦХО 
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130 15101 
131 15100 

132 І5ІСІК 

133 IISILRCK 
134 SD2_CLK 
135 SD2_CMD 
136 SD2_D0 

137 SD2_D1 

138 SD2_D2 

139 SD2_D3 

140 NF_CEN0 
141 NF_DATA_0 
142 NF_WEN 
143 NF_DATA 2 
144 EXTINTO 
145 EXTINT1 
146 SCL3 

147 SDA3 

148 $00_03 

149 $00_02 

150 $00 СМО 
151 $00_00 

152 500 01 

153 SDO_CLK 
154 SIMCLK2 
155 SIMDA2 

156 SIMRST2 
157 SIMCLKO 
158 SIMDAO 

159 SIMRSTO 
160 SIMCLK1 
161 SIMDA1 

162 SIMRST1 
179~163 Тіе0 
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180 Usb linestate[1] 

181 Usb linestate[0] 

182 TieO 

183 ^(usb linestate[1]| 
usb linestate[0]) 

191-184 Тео 


As the above list, the GPIO sources can be divided by 12 groups, the registers can be annocated 


as below: 
Gpio0 0x4028 0000 -0x4028 007F 
Gpio1 0x4028 0080 ~0x4028_00FF 
Gpio2 0х4028 0100 ~0x4028_017F 
Gpio3 0x4028 0180 ~0x4028_01FF 
Gpio4 0x4028 0200 -0x4028 027F 
Gpio5 0x4028 0280 -0x4028 02FF 
Gpio6 0x4028 0300 -0x4028 037F 
Gpio7 0x4028_0380 ~0x4028_03FF 
SEC GPIO 
GPIO_IN source 
0 1510! 
1 15100 
2 lIS1CLK 
3 lIS1LRCK 
4 U2TXD 
5 U2RXD 
6 UORTS 
7 502 01 
8 502 02 
9 RF_LVDSO_ADC_ON 
10 RF_LVDSO_DAC_ON 
11 SIMCLK2 
12 SIMDA2 
13 SIMRST2 
14 EXTINTO 
15 EXTINT1 
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5.22 Efuse 


5.22.1 Control registers 


5.22.1.1 Memory map 


Base Addr Range Addr Map Description 
0х4024 0000 0x4024 FFFF GPIO register 


5.23 AON APB control register 


5.23.1 Memory map 


Base Addr Range Addr Map Description 
0х402Е 0000 0x402E_FFFF AON АРВ register 


5.23.2 Register Description 


СЕ ае ОО 
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P Ln ОМПСР ADDR MS | PUBCP WTLCP ADDR MSB 
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0x0450 D MTX MAIN LPC CTR | AON MTX MAIN LPC CTRL 
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0x0550 SYS_DEBUG_BUS_SEL_CF | SYS_DEBUG_BUS_SEL_CFG 
G 

0x0554 SYS_DEBUG_BUS_SEL_CF | SYS_DEBUG_BUS_SEL_CFG1 
G1 

0x0558 SYS DEBUG BUS SEL CF | SYS DEBUG BUS SEL CFG2 
G2 


0x0574 > ТОР РП СМТ DON | СНІР ТОР РШ СМТ DONE 
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| 
0x0598 CSSYS_CFG_NON_SEC CSSYS configuration NON SEC 


0x059C са PROT_CTRL_NON_SE | CR5_PROT_CTRL_NON_SEC 


0x05B0 INT REQ PWR DOWN FL |INT REQ PWR DOWN FLAG 
=== |6 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 434 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


0х30А4 RES_REG7 RES REG7 
Ox30F0 AON APB RSV AON APB RSV 


0x3110 FUNCTION_DMA_BOOT_AD | FUNCTION_DMA_BOOT_ADDR 
DR 


5.23.2.1 АРВ_ЕВО 


0х00000000 AHB EBO(0xF401E000) APB EBO 
0x00001000 AHB EBO SET AHB EBO SET 
0x00002000 AHB_EBO CLR AHB_EBO CLR 


= ЕЕЕ ас a == 
е [е [е [зе [е | ве | ве [so [эе [зе | во [е [зе | ве | во so) 


АР АО 
5 N 
YS SY 
ТЕ | ST. 

B EB 


EB 
w CS ти | и | па | ни [= [= [= [= [= [> 
scr |se | => | se | 52 | ве [ее | | se ез [ве | ве | so] о | so] | 


АНВ_ЕВО 
Field Name Type | Set/Cle | Reset Description 
ar Value 


СА5З DAP ЕВ [31] RW $/С 0х1 DAP Enable. Active High; 
0: Disable DAP Controller; 
1: Enable DAP Controller; 


ЕЕ ЕС mw sc [o | — — —— — ——À 
wer тов fe [rw [sc [or 1 — — — — — — — 
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СА5З Т50 EB Cortex-A7 Тітебіатр0 Enable. Active 
High; 
0 : Disable Cortex-A7 TimeStamp0; 
1: Enable Cortex-A7 TimeStamp0; 
GPU EB GPU Enable. Active High; 
0 : Disable GPU; 
1: Enable GPU; 
CKG EB AON Clock controller Enable. Active 
High; 
0 : Disable AON Clock controller; 
1: Enable AON Clock controller; 
MM EB [25] MM system Enable. Active High; 
0 : Disable MM system ; 
1 : Enable MM system ; 


AP WDG EB [24] AP Watch Dog Enable. Active High; 
0 : Disable AP Watch Dog; 
1: Enable AP Watch Dog; 


еле” “|а m se [9 — | — —— — ——] 


SPLK EB [22] AON Spinlock Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 
[ 


ІРІ EB 21] AON IPI Enable. Active High; 
0 : Disable AON IPI; 
1: Enable AON IPI; 


[20] PIN Reg Enable. Active High; 
0: Disable PIN Reg; 
1: Enable PIN Reg; 


[19] VBC Enable. Active High; 
0: Disable VBC; 
1: Enable VBC; 

[18] AUD Enable. Active High; 
0: Disable AUD; 
1: Enable AUD; 

AUDIF_EB [17] AUDIF Enable. Active High; 

0: Disable AUDIF; 
1: Enable AUDIF; 


ADI_EB [16] ADI Enable. Active High; 
0: Disable ADI; 


1: Enable ADI; 

AON_INTC_EB [15] AON INTC(for Wakeup) Enable. Active 
High; 
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Disable AON INTC; 
: Enable AON INTC; 
EIC Enable. Active High; 


x : Disable EIC; 
: Enable EIC; 


EFUSE non-sec Enable. Active High; 
0 : Disable EFUSE; 
1: Enable EFUSE; 


AP TMRO EB AP TMRO Enable. Active High; 
0 : Disable AP TMRO; 
1 : Enable AP TMRO; 


AON TMR EB AON TMR Enable. Active High; 
0 : Disable AON TMR; 
1: Enable AON TMR; 

AP SYST EB AP SYST Enable. Active High; 
0 : Disable AP SYST; 
1: Enable AP SYST; 

AON SYST EB AON SYST Enable. Active High; 
0 : Disable AON SYST; 
1: Enable AON SYST; 


KPD EB KPD Enable. Active High; 
0 : Disable KPD; 
1: Enable KPD; 
PWMS3 EB PWMS3 Enable. Active High; 
0 : Disable PWM3; 
1: Enable PWM3; 


РУ/М2 Enable. Active High; 
0 : Disable PWM2; 


PWM2 EB 
1: Enable PWM2; 

PWM1 EB PWM1 Enable. Active High; 
0: Disable PWM1; 
1: Enable PWM1; 

PWMO EB PWMO Enable. Active High; 
0 : Disable PWMO; 
1 : Enable PWMO; 

GPIO EB [3] GPIO Enable. Active High; 
2 : Disable GPIO; 

: Enable GPIO; 

TPC_EB [2] TPC Enable. Active High; 

0: Disable TPC; 
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FM Enable. Active High; 
0: Disable FM; 
1: Enable FM; 


ADC Enable. Active High; 
0: Disable ADC; 
1: Enable ADC; 


5.23.2.2 APB_EB1 


APB_EB1(0x168400A1) 
APB_EB1 SET 
APB EB1 CLR 


EIE: 


= 
или 
5: | 
ЕГЕ 


ЕЕ: 
ЕЕЕ 
rese | o 


APB_EB1 


Field Name Type k š; Reset Description 
Value 


Gs 06 | АР 
Р Р T 
EM EM | MR 
с с |2Е 


ЕВ В ЕВ В 
i el ЕЕЕ ЗАТ 
[с [е [зе | ве | ве [зе | ве | se [зе [se | ве se [зс 


Ф Е | 


SERDES_DPHY_ | [31] Serdes_dpy APB Port Enable. Active 
EB High; 
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DBG_EMC_EB [29] RW S/C DBG EMC Port Enable. Active High; 
0 : Disable DBG EMC Port ; 
1 : Enable DBG EMC Port ; 

DBG EB [28] DBG sys AON matrix interface clock 
ш ——— 


=== === 
Шетте Tes ee e —— 
pose mors [ey mr јас [ou 


MÀ 


AON DMA NOR = RW S/C DMA PCLK Enable in non-sec mode. 
MAL_EB Active High; 

0: Disable PCLK_DMA; 

1: Enable PCLK_DMA; 


exes | [m js [9 [SSCS 
omae feo | se joo | — — — — — — 


THM1 EB [19] RW S/C THM!1 Clock Enable. Active High; 

0 : Disable THM1; 

1 : Enable THM1; 
AON FOR AP IN |[18] RW S/C 0x1 AON for AP INTC Enable. Active High; 
ТО ЕВ 0 : Disable AON INTC; 

1: Enable AON INTC 


Tomes m т js j | SSCS 
отоо [ns nw sc б | — _ 
ps taxes [ns nw sc б —] — _ 


MM_VSP_EB [14] RW MM_VSP EMC Port Enable. Active 
High; 
0: Disable MM_VSP ЕМС Port ; 
1: Enable MM_VSP EMC Port; 


GSP_EMC_EB [13] RW GSP EMC Port Enable. Active High; 
0: Disable GSP EMC Port ; 
1: Enable GSP EMC Port ; 


ZIP_EMC_EB [12] ZIP EMC Port Enable. Active High; 
0 : Disable ZIP EMC Port ; 
1: Enable ZIP EMC Port ; 
DISP_EMC_EB [11] DISP EMC Port Enable. Active High; 
0 : Disable DISP EMC Port ; 
1 : Enable DISP EMC Port ; 
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AP_TMR2_EB [10] AP TMR2 Enable. Active High; 

0: Disable AP TMR2; 

1 : Enable AP TMR2; 
AP_TMR1_EB AP ТМВ1 Enable. Active High; 

0: Disable AP TMR1; 

1: Enable AP TMR1; 
CA53_WDG_EB Cortex-A7 Watch Dog Enable. Active 

High; 

0 : Disable Cortex-A7 Watch Dog; 

1: Enable Cortex-A7 Watch Dog; 
СІК ЕМС REF | [7] CLK_EMC_REF Enable. Active High; 
EB 0: Disable CLK_EMC_REF; 

1: Enable СІК ЕМС REF; 


PROBE_EB [5] PROBE Clock Enable. Active High; 
у : Disable PROBE Clock; 
: Enable PROBE Clock; 


AUX2_EB AUX2 Clock Enable. Active High; 
я : Disable AUX2 Clock; 
: Enable AUX2 Clock; 


AUX1_EB [3] AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1: Enable AUX1 Clock; 

AUXO EB [2] AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1: Enable AUXO Clock; 

THMO EB [1] THMO Clock Enable. Active High; 
0 : Disable THMO; 
1 : Enable THMO; 


PMU EB RW PMU Clock Enable. Active High; 
0 : Disable PMU; 
1 : Enable PMU; 


5.23.2.3 APB RSTO 


0x00000008 AHB RSTO(0x00000000) APB RSTO 
0x00001008 AHB RSTO SET AHB_RSTO SET 


0x00002008 AHB_RSTO CLR AHB_RSTO CLR 


| Br |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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sever [se [se [в | ве | ве | so 


AON_FOR_AP_IN 
TC_SOFT_RST 


TGDSP_INTC_SO 
FT_RST 


LDSP_INTC_SOF 
T_RST 


CA53_TSO_SOFT 
_RST 


AON_FOR_AP INTC Soft Reset. Active 
High; 

0: Keep AON FOR AP INTC in normal 
mode; 


1: Reset AON FOR AP INTC; 


TGDSP INTC Soft Reset. Active High; 
0: Keep TGDSP INTC in normal mode; 
1: Reset TGDSP INTC; 


LDSP INTC Soft Reset. Active High; 
0: Keep LDSP INTC in normal mode; 
1: Reset LDSP INTC; 


Cortex-A7 TimeStamp0 Soft Reset. 
Active High; 


0 : Keep Cortex-A7 TimeStampo іп 
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hie mode; 
: Reset Cortex-A7 TimeStampo ; 


D AST MTX SOFT DAP Soft Reset. Active High; 
0 : Keep DAP in normal mode; 
: Reset DAP; 


PUBCP INTC SO PUBCP INTC Soft Reset. Active High; 
FT RST 0: Keep PUBCP INTC in normal mode; 
1 : Reset PUBCP INTC; 


WTLCP INTC SO AON INTC Soft Reset. Active High; 
FT RST 0 : Keep AON INTC in normal mode; 
1 : Reset AON INTC; 


SPLK SOFT RST AON Splinlock Soft Reset. Active High; 
0 : Keep AON Splinlock in normal mode; 
1: Reset AON Splinlock; 
ІРІ SOFT RST AON IPI Soft Reset. Active High; 
0 : Keep AON IPI in normal mode; 
1 : Reset AON IPI Splinlock; 
CKG SOFT RST nN Clock Controller Soft Reset. Active 
High; 
0 : Keep AON Clock Controller in normal 
mode; 
: Reset AON Clock Controller; 
PIN SOFT RST PIN Reg Soft Reset. Active High; 
0 : Keep PIN Reg in normal mode; 
1 : Reset PIN Reg; 
VBC SOFT ВТ VBC Soft Reset. Active High; 
0 : Keep VBC in normal mode; 
1 : Reset VBC; 
AUD SOFT ВЗТ AUD Soft Reset. Active High; 
0 : Keep AUD in normal mode; 
1 : Reset AUD; 
AUDIF SOFT RS AUDIF Soft Reset. Active High; 
T 0 : Keep AUDIF in normal mode; 
1 : Reset AUDIF; 
ADI SOFT RST ADI Soft Reset. Active High; 
0 : Keep ADI in normal mode; 
1 : Reset ADI; 


AON- INTC_SOFT AON INTC Soft Reset. Active High; 
0: Keep AON INTC in normal mode; 
1 : Reset AON INTC; 
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EIC_SOFT_RST [15] EIC Soft Reset. Active High; 
0 : Keep EIC in normal mode; 
1: Reset EIC; 
EFUSE SOFT А | [14] EFUSE Soft Reset. Active High; 
ST 0 : Keep EFUSE in normal mode; 
1: Reset EFUSE; 
AP WDG SOFT | [13] AP Watch Dog Soft Reset. Active High; 
RST 0 : Keep AP Watch Dog in normal mode; 
1 : Reset AP Watch Dog; 
AP TMRO SOFT | [12] AP TMRO Soft Reset. Active High; 
RST 0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 
AON TMR SOFT | [11] AON TMR Soft Reset. Active High; 
-RST 0 : Keep AON TMR in normal mode; 
1 : Reset AON TMR; 
AP SYST SOFT | [10] AP SYST Soft Reset. Active High; 
RST 0 : Keep AP SYST in normal mode; 
1: Reset AP SYST; 
AON SYST Soft Reset. Active High; 
T RST 0 : Keep AON SYST in normal mode; 
1: Reset AON SYST; 
KPD Soft Reset. Active High; 
0 : Keep KPD in normal mode; 


KPD SOFT RST 
1 : Reset KPD; 
РУ/МЗ SOFT HRS PWMS Soft Reset. Active High; 
T 0 : Keep PWM3 in normal mode; 
1: Reset РУ/МЗ; 
PWM2 SOFT HRS РУ/М2 Soft Reset. Active High; 
T 0 : Keep РУ/М2 in normal mode; 
1: Reset РУ/М2; 
PWM1 SOFT RS PWM1 Soft Reset. Active High; 
T 0 : Keep PWM1 in normal mode; 
1: Reset PWM1; 
PWM0_SOFT_RS PWMO Soft Reset. Active High; 
T 0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 


GPIO SOFT RST GPIO Soft Reset. Active High; 
0 : Keep GPIO in normal mode; 
1 : Reset GPIO; 


9с jo | TPC Soft Reset. Active High; 
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FM_SOFT_RST [1] RW $/С FM Soft Reset. Active High; 
0: Keep FM in normal mode; 
1: Reset FM; 


ADC_SOFT_RST RW $/С ADC Controller Soft Reset. Active High; 
0 : Keep ADC Controller in normal 
mode; 

1: Reset ADC Controller; 


5.23.2.4 APB_RST1 


AHB_RST1(0x00000000) APB_RST1 


AHB_RST1 SET AHB_RST1 SET 
AHB_RST1 CLR AHB_RST1 CLR 


ser [se [se [se [sc [ec] se] 


АНВ RST1 
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Пн | ве Бо E | =т= 
аг Value 

кые ЕСИ СЗ [б | ОИ 
eena [эу [no [sc [o ОИ 
О fea [no sc ГЕНЕН ОИ 
[anos вот нет [ев [mw [sc рр 
a 8 СО s 
VAR mb 


T 

pubcp sim2 aon t | [23] RW S/C 

op soft rst 

pubcp sim1 aon t | [22] RW S/C 

op soft rst 

pubcp simO aon t | [21] RW S/C 

op soft rst 

THM1 SOFT RS | [20] RW S/C THM!1 Soft Reset. Active High; 

T 0 : Keep THM1 in normal mode; 
1 : Reset THM1; 


оз бег пет [из m [seo | SSCS 
гс sorrmsr[ng [Aw sc fo | — — — — — — —À 
oci вот пет [ил [rw [so [o T — — — — — — — 


ADC3 СА SOFT | [16] RW S/C 

_RST 

ADC2 CAL SOFT | [15] RW S/C 

_RST 

ee m mr 


Reo SOFT_ | [12] LVDSDIS Soft Reset. Active High; 
0 : Keep LVDSDIS in normal mode; 
1: Reset LVDSDIS; 
ET | CAL_SOFT_R | [11] BB LDO Calibration Soft Reset. Active 
High; 
0 : Keep BB LDO Calibration in normal 
dos 
: Reset BB LDO Calibration; 


DCXO LC SOFT mom s DCXO TMR Soft Reset. Active High; 
_RST 
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" Keep DCXO TMR in normal mode; 
: Reset DCXO TMR; 
АЕ т М2 _ЗОЕТ_ АР ТМВ2 Soft Reset. Active High; 
0 : Keep AP TMR2 т normal mode; 
1: Reset AP TMR2; 
AP TMR1 SOFT . AP ТМН1 Soft Reset. Active High; 
RST 0 : Keep AP ТМНТ in normal mode; 
1 : Reset AP TMR1; 
CA53_WDG_SOF | [7] Cortex-A7 Watch Dog Soft Reset. Active 
T_RST High; 
0 : Keep Cortex-A7 Watch Dog in 
(Аа mode; 
: Reset Cortex-A7 Watch Dog; 


AON_DMA_SOFT 
_RST 


ap sim aon top s | [5] 
oft rst 


DMO- PHY_SOFT | [4] DMC PHY Soft Reset. Active High; 
0: Keep DMC PHY in normal mode; 
1: Reset DMC PHY; 

GPU_THMA_SOF | [3] 

T_RST 

ARM_THMA_SOF | [2] RW 5/С 

T_RST 


THMO SOFT RS | [1] RW S/C THMO Soft Reset. Active High; 

T 0 : Keep THMO in normal mode; 
1 : Reset THMO; 

PMU SOFT RST RW S/C PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


5.23.25 АРВ ВТС EB 


0x00000010 APB RTC EB(0x000380FF) APB RTC EB 
0x00001010 APB RTC EB SET APB RTC EB SET 


0x00002010 APB RTC EB CLR APB RTC EB CLR 


да тч 


Reserved erv 
ed 
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__ ыы в] 8 | 
| ОО С С Ims] 
ЕСІГІ ы — — [se] 
ви | пе | за | 2 | 2 | о о | о | | = | + [° 
ОР АВ 
АР 
5 
YS 
RT 
с 
ЕВ 
Е 


[se [se [sc 


ЗЕЕ САС oe Le 


APB_RTC_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser атоо [no [б [s _ 
ccm: cma = 


BB CAL RTC EB - 8] RW S/C RTC Clock Enable of BB LDO 

Calibration. Active High; 

0 : Disable RTC Clock; 

1: Enable RTC Clock; 
DCXO LC RTC  |[17] RW S/C 0х1 RTC Clock Enable of DCXO TMR. 
EB Active High; 

0: Disable RTC Clock; 

1: Enable RTC Clock; 


AO 
N 
SY 

ST. 
RT 
с 
ЕВ 


AP TMR2 RTC Е | [16] RW S/C 0х1 RTC Clock Enable of АР TMR2. Active 
B High; 

0: Disable RTC Clock; 

1: Enable RTC Clock; 
AP_TMR1_RTC_E | [15] RW S/C 0х1 а Clock Enable of AP TMR1. Active 
B High; 

0: Disable RTC Clock; 

1: Enable RTC Clock; 


GPU_THMA_RTC | [14] RW S/C 
_AUTO_EN 
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ARM_THMA_RTC | [13] RW S/C 
. AUTO EN 

GPU THMA АТС | [12] RW S/C 
.EB 

.EB 


СА5з WDG НТС RW S/C RTC Clock Enable of Cortex-A7 Watch 
_EB Dog. Active High; 

0: Disable RTC Clock; 

1: Enable RTC Clock; 
AP_WDG_RTC_E RW S/C RTC Clock Enable of AP Watch Dog. 
B Active High; 

0: Disable RTC Clock; 

1: Enable RTC Clock; 

S/C 0х1 


EIC RTCDV5 EB | [7] RTC DIV5 Clock Enable of EIC. Active 
High; 
0: Disable RTC DIV5 Clock; 
1 : Enable RTC DIV5 Clock; 


EIC RTC EB RTC Clock Enable of AP EIC. Active 
High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 
AP TMRO RTC E RTC Clock Enable of AP TMRO. Active 
B High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 
E 


AP SYST ВТС Е | [3] RTC Clock Enable of AP SYST. Active 
High; 
0 : Disable RTC Clock; 
1: Enable RTC Clock; 
AON SYST ВТС | [2] RTC Clock Enable of AON SYST. Active 
_Е High; 
0: Disable RTC Clock; 
1: Enable RTC Clock; 
KPD_RTC_EB RTC Clock Enable of KPD SYST. Active 
High; 
0: Disable RTC Clock; 
1: Enable RTC Clock; 


ARCH ВТС ЕВ jo] [ам [әс jo | RTC Clock Enable of Architecture. 
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Active High; 
0: Disable RTC Clock; 
1: Enable RTC Clock; 


Note : This bit should be always 
asserted, unless in debug purpose. 


5.23.2.6 REC_26MHZ_BUF_CFG 


0x00000014 REC_26MHZ_BUF_CFG(0x00000011) REC_26MHZ_BUF_CFG 


0x00001014 ВЕС 26МН2 BUF СЕС SET a ERAN. i 


0x00002014 REC 26MHZ BUF CFG CLR ВЕС_26МИ РЦ 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


Reserved 
KSESESESESEKSKSEKSKS 


Reserved PLL PROBE SEL Reserved 


| | у | = ТІ БЕН” [s 
е | о о |» То Ро То [о Г Тео 


REC_26MHZ_BUF_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зета јао [sc |o | j 


Lese: fra [m se |o —] — — — — — — — 


REC 26MHZ 1 C | [4] RW S/C 0х1 RF sinewave 26M clock receive Бий 
UR_SEL bias current select signal: 
1:72uA 0: 36uUA 
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a 8 НЯ С И eem 


REC 26МН7 0 С RF sinewave 26M clock receive bufO 


UR_SEL bias current select signal: 
1:72uA 0:36ЧА 


5.23.2.7 SINDRV_CTRL 


SINDRV_CTRL(0x00000001) SINDRV_CTRL 


SINDRV_CTRL SET SINDRV_CTRL SET 
SINDRV_CTRL CLR SINDRV_CTRL CLR 


ЕС ПЕЛЕ ЕА Е ЕЕЕ ЕЕ Е Ба 80 


Reserved CLK26M_RESERVED 
L 


— ни 


SINDRV_L 


CLK26M_RESERVED REC_26MHZ_SR_TRIM VL 


Set/CIr S/C 


SINDRV. CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


стег [mare qe је — 


CLK26M TUNED | = НИ sel 
SEL 0: CLK26M_TUNED from CLKBUFIN 
1: CLK26M_TUNED from RPLL26M 
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CLK26M RESER | [19: 9] E LEE ЕЕ Reserved bits 

VED 
peces 
TRIM 


этот [es Te СО СОНЯ 


SINDRV СИР M Е 
ODE 

SINDRV_ENA_SQ | [1] 
UARE 


Эмн ЕА [йт [w [56 |ж | 


5.23.2.8 ADA_SEL_CTRL 


ИСТИ ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


pe m 
| ЕН ЛИЕСИРИИЕСКЕКИТИКИЕНЕЛ 


Set/CIr 


Reserved 


SSS м 
oe 


ADA_SEL_CTRL 


Field Name Type | Set/Cle | Reset Description 
аг Маше 


Lee: ЕЕ [б sc КИ 


TW MODE SEL а 0: work іп W/G mode; 1: work in Т/С 
mode 


ГЕ DV ЕМ |р [RW |565 Jo ) (| 
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EL 


ЕЗЕРЕЕІ-- 


5.23.2.9 VBC_CTRL 


0x00000020 VBC_CTRL(0x00000000) VBC_CTRL 
0x00001020 VBC_CTRL SET VBC_CTRL SET 


| 0х00002020 | |02 места 000000 CTRL СІН VBC_CTRL СІН 


е ЕЈ ЕЈ ЕЗЕЗЕЗЕЈЕЈЕЗЕЈЕЗЕЗ ЕЛ 


Reserved AUD_INT_ 2. 
SYS_SEL em. nim 


аа сы 


Гол | ооо 
EO СИ ET ES ПИ 2] 


VBC А001 VBC ОА01 VBC А001 VBC DAO1 VBC DA23 
Reserved INT SYS INT SYS Reserved DMA SY DMA SY DMA SY 
SEL SEL S SEL S SEL S SEL 


= т. 


O > ог > Оо < 
"ЕЗІ 63i = "о 
Ф > p WQ D > Оо < 
"ЕЗІ ocr zr ow 


VBC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


=e ee 
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VBC DA23 INT  |[17: 16] 

SYS SEL 

ns pe 
VBC ADO1 INT  |[13: 12] 

SYS SEL 

VBC DAO1 INT  |[11:10] 

SYS SEL 


| гезелед = | | гезелед = | 


VBC ADO1 ОМА | [7: ea 

SYS SEL 

VBC DAO1 ОМА | [5: 4] RW S/C 
SYS SEL 

VBC DA23 DMA | [3:2] RW S/C 
SYS SEL 

VBC ОМА МПС | [1] RW S/C 
P ARM SEL 

VBC DMA PUBC RW S/C 
P ARM SEL 

5.238.210 — PWR СТВІ 


0x00000024 PWR CTRL(0x0030FC36) PWR CTRL 
0x00001024 PWR CTRL SET PWR CTRL SET 


0x00002024 PWR CTRL CLR PWR CTRL CLR 


а eile e КЕГЕ ЕЕ ЕД 


= | 


| Туре | 
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OOOO 00 LXJEXCIEJES - 
se 89 СЕЕ ЕЕЗ | | s | => se | 


PWR_CTRL 


=== = sss 

Value 
ваю sc ЗОО ООО 
[eed | [mo [бв |o р — — — -—] 
freseved fea mo [sc |o р — — ——] 
га ии мини —— 
r ЕЕ (ШУ mus 


FORCE DSI DBG ЕТ 
Ww SHUTDOW 
FORCE CSI S P | [20] 
HY SHUTDOWNZ 


и М — . ——————— 


во Рну Ро us [ew [б o —] — — — — — ——3] 


USB PHY PD S [17] RW S/C Small power switch of USB PHY 
0:power on USB PHY (default) 
1:power down USB PHY 
power down USB PHY sequence 
set USB PHY PD S and 
USB PHY PD L to 1'b1 
power on USB PHY sequence 
set USB PHY PD S to 1'bO 
after 100us or 1ms , set 
USB PHY PD L to 1'b0(software 
control) 
finaly power on the USB PHY. 


USB PHY PD L [16] Large power switch of USB PHY. 
0:power on USB PHY (default) 
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GORSPREADTRUM 2022060 vice бреонана | 
ААС ee 


MIPI DSI PS PD | [15] Small power down MIPI 

-8 О:ромег оп МІРІ; 
1:power down MIPI.(default) 
power down MIPI_DSI sequence 
set МІРІ DSI PS PD S and 
MIPI DSI PS PD L to 1'b1 
power оп МІРІ. DSI sequence 
set MIPI DSI PS PD S to 1'bO 
after 100us or 1ms , set 
МІРІ DSI PS PD L to 1'b0(software 
control) 
finaly power on the МІРІ DSI PHY 


МІРІ DSI PS PD | [14] Large power down MIPI 
E 0:power on МІРІ; 
1:power down MIPI.(default) 


МІРІ CSI 2P2LA | [13] Small power down MIPI 

NE PS PD 5 О:ромег on МІРІ; 
1:power down MIPI.(default) 
power down MIPI 4LANE CSI 
sequence 
set МІРІ 4LANE CSI PS PD S апа 
MIPI 4LANE CSI PS PD L to 1'b1 
power on MIPI CSI 4LANE sequence 
set MIPI CSI 4LANE PS PD Sto 
150 
after 100us or ims, зе! 
MIPI CSI 4LANE PS PD L to 
1'bO(software control) 
finaly power on the MIPI CSI 4LANE 
PHY 


МІРІ CSI 2P2LA | [12] Large power down MIPI 
NE PS PD Г 0:power оп МІРІ; 
1:power down MIPI.(default) 


МІРІ CSI 4LANE | [11] Small power down МІРІ 

_PS_PD_S O:power оп МІРІ; 
1:power down MIPI.(default) 
power down MIPI 2LANE CSI 
sequence 
set MIPI 2LANE CSI PS PD S and 
MIPI 2LANE CSI PS PD L to 1'b1 
power on MIPI CSI 2LANE sequence 
set MIPI CSI 2LANE PS PD Sto 
150 
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after 100us or 1ms , set 
МІРІ CSI 2LANE PS PD L to 
1'b0(software control) 


finaly power on the MIPI CSI 2LANE 
PHY 


МІРІ CSI 4LANE | [10] RW S/C 0х1 Large power down МІРІ 
-PS PDL 0:power on МІРІ; 
1:power down MIPI.(default) 


"ене [и [n [б је | SSCS 
EURCEAUNMNEE- р | 1 _ 


| еземед _____| 

— CMM 

_4LANE 

CSI ISO SW EN | [4] RW S/C 0х1 
_2P2LANE 

EFUSE BIST PW | [3] RW S/C 

АВ ON 

FORCE DSI PHY | [2] RW S/C 0х1 
_SHUTDOWNZ 

FORCE CSI PHY | [1] RW S/C 0х1 
_SHUTDOWNZ 


[mme [и [o [б 19 T — Jj 


5.23.2.11 TS CFG 


0x00000028 TS_CFG(0x00004000) TS_CFG 
0x00001028 TS_CFG SET TS_CFG SET 


0x00002028 TS_CFG CLR TS_CFG CLR 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16] 
| Мате = єє 


Reserved 


EV 
EN 
ШЕ 
Reserved HA 
LT 


RE 
Q 
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TS_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


rm =m CN 


стража aa. 
ас пш ше КУР Н 
Fac P АС _______ 
peu пе А 
CSYSREQ TS L [10] 

P_1 

тесе” SS | 
aa ES «NN LONE NN www 
РО 


ps [no sc | | — Jj 
EVENTACK_RES | [4] S/C 

TARTREQ 1801 

ea [о [б |o [ — — — — — — 
EVENT_RESTAR | [1] АМ/ S/C 

TREQ_TSO1 

EVENT HALTRE RW S/C 

О 1901 


5.23.2.12 BOOT MODE 


0x0000002C BOOT MODE(0x00000000) BOOT MODE 


0x0000102C BOOT MODE SET BOOT MODE SET 
0x0000202C BOOT MODE CLR BOOT MODE CLR 
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С 2122 Ee [т [ж [л [тв [зт [ле] 
Teme 
| 5 


-B | | 


= [е соса Em e e pe s Ге [os 


вис S | 


BOOT_MODE 


Field Name Type e “4, Reset Description 
Value 


ТООГО 
CTR ERE C GUN CITATI cR 


WPLL | OVR FRE alf oci MN olia WPLL Over Frequency from 921.8M to 


emma ЕТЕШ ras 

PTEST FUNC AT 

SPEED SEL 

MESE FUNC M Ll Function Test mode status. 


| гезелед = | | гезелед = | 


FUNCTST DMA торо о та Function DMA test mode status. 
EB 


fuse ооло [w [мо sc |o [брови — — — — 
нм воот моз | |ғо sc |0: | Swapping Pnvatie; — — — — 
ани воот мое | —[mo sc |o | Swapping Pnvatie; — — — — 
гаям воот мот [m |ғо sc |o | Swapping Pnvatie; — — — — 
(ам воот моо | [но [зс |o [зрте | 
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5.23.213 ВВ BG CTRL 


INEJEIEIEIE2EIEIEIEIEIEREIEIEREZES 


pi BB | E А 
ы Е : N 
FĀ 


BB_LDO_R 


EFCTRL Reserved 


са со pe erbe E 


BB BG CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lees аю [se | | —— — — — — — — 


BB CON BG [22] RW S/C BG ТОРТ selftest ref voltage output 
enable 
0 (def) disable test ref voltage output 
ГИШИ. enable test ref voltage output 


BB_LDO_V [19: 16] — [os LDO output level 
(def) 0.9у 
BB BG_RBIAS_E | [15] Internal generating current enable 
0 (def) disable int generating current 
1 enable int generating current 


Spreadtrum Communications, Inc., Confidential and Proprietary 459 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


BB_BG_IEXT_IB_ | [14] RW S/C External current input enable 
EN 0 (def) disable ext current input 
1 enable ext current input 
BB_LDO_REFCT | [13:12] | RW S/C 0х1 
RL 
BB LDO AUTO | [11] RW S/C 0x1 
PD EN 
Memes |ж Еј  O-— 


ed Ји с таи за 


ат Е Г 


р си С са OO 
вв BG БІР РБ. [2] 
ЕМ 
BB BG FORCE | [1] RW S/C 
ON 
BB BG FORCE. RW S/C 
PD 


5.23.2.14 CP ARM JTAG CTRL 
0x00000034 CP ARM JTAG CTRL(0x00000000) CP ARM JTAG CTRL 


0x00001034 CP ARM JTAG CTRL SET cour аа 


0x00002034 CP_ARM_JTAG_CTRL CLR СР АРМ cn CTRL 


= Tn Ге Га а а Га а Га ЛЕЗ 


Reserved 


| е 


Set/CIr 


СР ARM JTAG P 
IN SEL 


Е | 
е Те | 
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CP_ARM_JTAG_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ems Со [m se је o- 
CP ARM JTAG . [2: 0] 

PIN SEL 

5.23.2.15 PLL SOFT CNT DONE 


0x00000038 PLL SOFT CNT DONE(0x0000031F) PLL SOFT CNT DONE 


0x00001038 PLL SOFT CNT DONE SET hw ФА он 


0x00002038 PLL SOFT CNT DONE CLR 4 wa ONE 


EWES ее Ееее ЕЕЕ 


Reserved 


Eme [| 

ET T 
EXEREREREREREREREN 
ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН 


Res 
ем Reserved = Reserved 
ed 


Res 
Reserved 
0 EFE == |= |= |= [= 
52727 | 


PLL_SOFT_CNT_DONE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕО mun [se [s 
Е ЕН 7 7 EE 
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eea a [о [se б ООО 
ewa ою [se fo) — — — — — — 


XTLBUF1 SOFT RW S/C 0х1 XTLBUF1 count to stability by software. 
CNT_DONE 
XTLBUFO_SOFT_ XTLBUFO count to stability by software. 
CNT_DONE 


шая — eu До [se Jo 


LVDSPLL_SOFT_ = — count to stability by software. 
CNT_DONE 


LPLL SOFT_CNT | [3] WPLL count to stability by software. 
_DONE 

TWPLL SOFT C | [2] RW S/C 0х1 TDPLL count to stability by software. 
NT_DONE 

DPLL SOFT ONT | [1] RW S/C 0х1 DPLL count to stability by software. 
_DONE 

MPLL_SOFT_CNT [n js ј- |“ ] MPLL count to stability by software. 
_ООМЕ 


5.23.2.16 DCXO_LC_REGO 


са [5 99 2 [25 | [5 T2 T [ж е е [ е 


Reserved 
те ООС ООО 
RR 


» — 


қа) | | _ а ри 
=a 


Set/CIr 


DCXO_LC_REGO 
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Field Name Type в Reset Description 
Value 


а ЕТ Е Ete] О 
ЕС NL RN ERN RR 


mes ea eo [se Jo 


GIN da p ЕЕ Clear DCXO LC counter. 
LR 


5.23.2.17 DCXO ІС БЕСІ 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruwas 


DCXO_LC_CNT 
ую м __ | 
Peset | о | о | о | о | о | о | о| о То | о | о | [ооо | 
| ви ив (та | 1з | 12 | | пој [в |7 | 6 | 5 | 4|з|2 | 1 [о | 


DCXO_LC_CNT 


FW 
L'INSERERERERERKZ KZ NREREREREREREREN 


ОСХО LC REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Ixoicow [erg [б [wa [o [бою — — — — 


5.23.2.18 MPLL CFG1 


EBEJEJEIEJEREIEIEIEJEIEREIEJEJEZES 


-Е u ü 
D 
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MPLL_IBIA 
Reserved 5 MPLL_N 


Съ | ми o | ми О О 
ww] — — 3 — СЕ ЕЕ ЕСЕН 
вези | o [o P СГ То 


MPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СС [mw] [е је — 


MPLL_RES тп 22] ——— reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


NE 


MPLL DIV S [20] RW S/C 0х1 MPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


MPLL_MOD_EN [19] m jee ЖЕ PLL modulator mod_en, default value is 
1'b0. 

MPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


MPLL_LPF [17: 15] MPLL LPF resistor & cap control bits. 
пала но [se | | 
MPLL_IBIAS [12: 11] MPLL charge pump current control bits. 


MPLL_N [10: 0] RW $/С 0х22 MPLL fedback divider. To Configure 
MPLL Frequence is "MPLL N"* 
"MPLL REFIN"; 
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5.23.2.19 MPLL_CFG2 


0x00000048 MPLL_CFG2(0x133B13B1) MPLL_CFG2 
0x00001048 MPLL_CFG2 SET MPLL_CFG2 SET 


| 0х00002048 | MPLL | | МР став | CLR MPLL | | MPLL_CFG2CLR | CLR 


EXHIBE 


Res Ti 
PO MPLL NINT MPLL. KINT 
ST 
DIV 


== м < 
ЕСІ СІЗ ЕГІ СТ ОО 


ГЕ 
CO Шз Ан ——— 
ле fol» > ГГ [= | 


MPLL_CFG2 


Field Name Type xP Q Reset Description 
Value 


о ЕТ ЗЕ И 
тис ест" ть Ч ИСИ СИИ 
С ЕЕ аи [se СО ОИ 


MPLL_KINT [22: 0] RW S/C Ox3b13 | MPLL fedback divider. To x 
b1 MPLL Frequence i is "MPLL_N 
"MPLL_REFIN"; 


5.23.2.20 DPLL CFG1 


| 0x0000204C | DPLL_ | према _____| CLR 
е тетететате Ра ТеТатар ее 


-= ши ши 
р | м 
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8 | _|_ 
по | и |= | пи ШЕГЕ 
[se [se | ве ЕЛ ШЕГІН 


Reserved Mi IBIA DPLL_N 
p 


те | ти | по | = ООО 
асг | Sc | ЕЗЕЗЕЗЕЯ SN: 
Preset | о | пио 5 Ре fae ERERNEN 


DPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


“еле” “|| —se ОО ООО 


DPLL_RES [29:22] | RW $/С 0x3 PLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2510: 13M (26МН2/6.5) 
2'b11: 26M 


NE 


DPLL_DIV_S [20] RW $/С 0х1 DPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


DPLL_MOD_EN [19] EL PLL modulator mod en, default value is 
1'b0. 

DPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


DPLL_LPF [17: 15] DPLL LPF resistor & cap control bits. 
пз јао [sc fof j 
DPLL_IBIAS [12: 11] DPLL charge pump current control bits. 


DPLL_N [10: 0] RW $/С 0x31 DPLL fedback divider. To Configure 
DPLL Frequence is "DPLL N"* 
"DPLL REFIN"; 
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5.23.2.21 DPLL_CFG2 


с» о [9 Ee Ee [т [ж[л» [е [т [ле] 


Reserved DPLL_NINT DPLL_KINT 


"пре | по | = ОО 


Pee | | | ~ ОЗ ЕЕ | С ОСЗ ОС С ОС ЕН 
m | |а | | о ә е е е е е 
| Мате | DPLL_KINT 

вее Tafel ОС Il] (eo Es 


DPLL_CFG2 


Field Name Type s. Reset Description 
Value 


С ЕЕ passa 
т тате ИИ 


DPLL_KINT = 0] RW S/C 0x2762 | DPLL fedback divider. To ише 
76 DPLL Frequence | is "DPLL_N 
"DPLL REFIN"; 


5.23.2.22 TWPLL CFG1 


0x00000054 TWPLL CFG1(0x00D6103B) TWPLL CFG1 
0x00001054 TWPLL CFG1 SET TWPLL CFG1 SET 


| 0х00002054 | TWPLL_CFG1 CLR TWPLL | | TWPLL_CFG1CLR | CLR 


се т [s] v]. 


m P 
i 
TWPLL LP 
-- К НЕ 


түе = ЕЕ 
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PLL TWPLL_IBI 
TWPLL_N 
КАН A EL 


те [een 9] m 
on ë Sone re | 


TWPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ СЕ [Ro e |> _ 


TWPLL_RES = 22] —— reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2510: 13M (26МН2/6.5) 
2'b11: 26M 


TWPLL LOCK D | [21] S/C 
ONE 


TWPLL DIV S [20] RW S/C 0х1 TWPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


TWPLL_MOD_EN | [19] eee | PLL modulator mod_en, default value is 
1'b0. 

TWPLL_SDM_EN | [18] PLL modulator sdm_en, default value is 
1'b1. 


Dese: аю se j [| SSCS 


TWPLL_IBIAS [12: 11] TWPLL charge pump current control 
bits. 

TWPLL_N [10:0] | RW S/C Ox3b TWPLL fedback divider. To Configure 
TWPLL Frequence is "TWPLL_N" * 
"TWPLL_REFIN": 


5.23.2.23 TWPLL_CFG2 


0x00000058 TWPLL_CFG2(0x1D89D89D) TWPLL_CFG2 
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Cen 1212112 2122 Ге [7 [в 
пре | по | = [ w j 


TWPLL_KINT 


— s 
зе [ШЕ = [ x= _ 
вези | EREREREREEERENENEN 


TWPLL CFG2 


Field Name Type prio Reset Description 
Value 


тақы ГЕТЕ [se СНВ 
TTT 


TWPLL_KINT = 0] RW $/С 0x9d89 | TWPLL fedback divider. To е 
а TWPLL Frequence | is "TWPLL_N 
"IWPLL REFIN"; 


5.23.2.24 LTEPLL CFG1 


0x0000005C LTEPLL CFG1(0x00D6102F) LTEPLL CFG1 
0x0000105C LTEPLL CFG1 SET LTEPLL CFG1 SET 


| 0х0000205С | LTEPLL CFG1 CLR LTEPLL | | LTEPLL CFG1CLR | CLR 


ers np Е обета 


LTE | LTE 
is is 
LTEPLL L 
Reserved LTEPLL RES со OM РЕ 


МЕ 
түе O ir 
вес [в | se ССЗ | ве | ве [e [ = | 


| Reset | о | о | о | о | о | о | о|о а оа КЕ 
—= еее PUP ot o ein e 
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EPLL IB 
| _ ша 


ера ее 
oo —  KEERENEREXES КЕ 


LTEPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: fma јао sc | | COC 


LTEPLL_RES [29:22] | RW $/С 0x3 PLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2510: 13M (26МН2/6.5) 
2'b11: 26M 


LTEPLL LOCK D | [21] S/C 
ONE 


LTEPLL DIV S [20] RW S/C 0х1 LTEPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


LTEPLL_MOD_EN | [19] ENS | | PLL modulator mod_en, default value is 
1'b0. 

LTEPLL_SDM_EN | [18] PLL modulator sdm_en, default value is 
1'b1. 


ЕГЕ 
Lese: — пата |o sc |o — 


LTEPLL_IBIAS [12: 11] A IS [e eremum LTEPLL charge pump current control 
bits. 

LTEPLL N [10: 0] Ox2f LTEPLL fedback divider. To Configure 
(ТЕРІ Frequence is "LTEPLL_N" * 
"LTEPLL REFIN"; 


5.23.2.25 LTEPLL CFG2 


0x00000060 LTEPLL CFG2(0x17A17A17) LTEPLL CFG2 


0x00001060 LTEPLL CFG2 SET LTEPLL CFG2 SET 


0x00002060 LTEPLL CFG2 CLR LTEPLL CFG2 CLR 
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ЕСІГІН” тшт ИТНИ 
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вези [ol [ay 


— С ар С НСИ 
ви | пе | та Е Е С | ој» ОЗ | ОС С ОЗ Е [2] т] 
ССИ: 


C АС 
ее С (en: el СЗ ер Пи 


LTEPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ ІСТЕТЕ [no [б [s — 
ho wa c 


LTEPLL KINT = 0] RW $/С 0х217а | LTEPLL fedback divider. То Ита 
17 LTEPLL Frequence | is "LTEPLL_N 
"LTEPLL_REFIN"; 


5.23.2.26 LVDSRFPLL_CFG1 


LVDSRFPLL_CFG1(0x00D48826) 
| 0х00002064 | LVDSRFPLL_CFG1 CLR 
се Ce еее еее 


ЕР a Е 


T = —— E= СЕ 


LVDSRFPLL N 
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L IBIAS 
Pu 


И ———— 
ЕСІСІ EO 
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LVDSRFPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


О [Bra |o sc |o Прво — — — — — 


LVDSRFPLL_RES | [29:22] | RW $/С 0x3 PLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2510: 13M (26МН2/6.5) 
2'b11: 26M 


LVDSRFPLL_LOC | [21] 
K_DONE 


сеира ом | [20] LVDSRFPLL feedback divider select 
E signal: 

0: integer divider 

1: fractional divider 

Default is 1. 


LVDSRFPLL MO [19] PLL modulator mod en, default value is 

D EN 190. 

Ti m [18] Lips modulator sdm en, default value is 
151 

LVDSRFPLL LPF | 17: 15] === — LVDSRFPLL LPF resistor & cap control 
bits. 


mee [men [Ro se qo — 


LVDSRFPLL_IBIA | [12: 11] O— — charge pump current 
S control bits. 


LVDSRFPLL N [10: 0] RW S/C 0x26 LVDSRFPLL fedback divider. To 
Configure LVDSRFPLL Frequence is 
"LVDSRFPLL N" * 
"LVDSRFPLL REFIN"; 


5.23.2.27 LVDSRFPLL CFG2 


0x00000068 LVDSRFPLL CFG2(0x26762760) LVDSRFPLL CFG2 
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Cen 2122 е [5 T5 | $T [7 [ж Eo T [лт [ле] 


-H Lo LVDSRFPLL_NINT LVDSRFPLL_KINT 


LVDSRFPLL_KINT 


ЕГЕ 
CO Г — 3 ——T 
ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕН 


LVDSRFPLL_CFG2 


теме ПИ a ss 
ar Value 
ее [эт ]|Ro [б |o | C — — — — —— 
LVDSRF PLL CL | [30] RW S/C LVDSRF PLL clock output enable signal: 
KOUT. EN 0: Disable clock ouput 
1: Enable clock ouput 


psp KIN | [23: 0] d LVDSRFPLL fedback divider. To 
Configure LVDSRFPLL Frequence is 
"LVDSRFPLL №" * 
"LVDSRFPLL REFIN"; 


5.23.2.28 AON REG PROT 


0x0000006C AON REG PROT(0x80000000) AON REG PROT 
0x0000106C AON REG PROT SET AON REG PROT SET 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
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Reserved 


| Резе | ı |о [о [о [о [о [о [о [о {о (о ооо оо 
ви |15 | 1а [13 | 12 [ам | ој о [е | у [е5 | 4 | з | 2 | 1 |о 
| Мате | REG_PROT_VAL 

м 

| Reset | о | о | о | о|о|о|ојојо|о|о|о|о| ој ојо 


AON_REG_PROT 


Field Name Type | Set/Cle | Reset Description 
аг Value 
LDSP CTRL PR | [31] S/C 0х1 This bit will be 1 only when 
OT REG_PROT_REG is set 0x9620 


зоте [Ro |86 |o [es CS 
REG PROT VAL | [15: 0] RW S/C Only when set 0x9620, LDSP control 
could be active. 
Only when set 0x8810, TDSP control 
could be active. 
5.23.2.29 DSI PHY CTRL 


0x00000070 DSI PHY CTRL(0x00870000) DSI PHY CTRL 
0x00001070 DSI PHY CTRL SET DSI PHY CTRL SET 
0x00002070 DSI PHY CTRL CLR DSI PHY CTRL CLR 


| e ем ОО 
ЕСІСІ 89 С =< | < —_ 
н | и и С О ОСЗ ОС О О СЗ ОСЗ СЗ 

m ЕЕ С Е | па С С 2 То 
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Ен 


DSI PHY CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser ата ао [б [s 
СЕ ЕН TN RN GN mamani 9.7”; RR 
DS тама ЕЕ |w [сб ws | — — — —— — — —] 
[simon — [mess [mw [б [z j — Jj] 
pss — usw [w [б b [SS 


5.23.2.30 CSI 2L PHY CTRL 


m я [o ps o] [ [5 ЕЛ [o T2 [7 | » | eT [ е 


и 
Reserved CSI 2L RCTL 


= = H 


CSI 2L RES 


CSI 2L PHY CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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5.23.2.31 CSI 2P2L S PHY CTRL 


0x00000078 CSI 2P2L S PHY CTRL(0x00200000) CSI 2P2L S PHY CTRL 


0x00001078 CSI 2P2L S PHY CTRL SET EN HYaCTRE 


0x00002078 CSI 2P2L S PHY СТЕ СІН tenia. ч „ас 


| ви 31 | зо | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16] 


- | Е 


ПИЕ С 
ШШ Kama ER | 
RE EG не ere 


Reserved 


CSI_2P2L_S_PHY_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


рани и аи па 


CSI Ta _TESTC | [22] 
LR S SEL 


бы р За [I Бе ЕН 
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КЕМ | 


———= 
Sr Fx z-i Cw Es 


5.23.2.32 CSI 2P2L M PHY CTRL 


0x0000007C CSI 2P2L M PHY CTRL(0x00270000) CSI 2P2L M PHY CTRL 


0x0000107C CSI 2P2L M PHY CTRL SET CSI 2P2L | EE TA. CTRL 


ETE | CRIMLMPHYCTRLOR = 2P2L_M_PHY_CTRL CLR CSI_2P2L_M_PHY_CTRL 


E HELL reo 


ZEN | a, 


8 å == 
ве [se | ве [se so j] 
ы | вани“ 
ви | пе | та | па | | п Ee е |» | + [> [2 | [0] 
| Мате | CSI 2P2L RES 

mw н 
sover ООО ЕЗ ЕС Е Е ООО 
е ОТ СЗ С 


CSI. 2P2L M PHY CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mme e СЕНЕН 


CSI 2P2L TESTC = 

LR_M 

CSI 2P2L TESTC | [22] RW S/C 
LR M SEL 
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CSI 2P2L TESTO | [21] RW S/C 0х1 
ІК М ЕМ 


M 
ТЕСТ ЕЛИ ПСИ — 


5.23.2.33 CSI_2P2L_DBG_PHY_CTRL 


0x00000080 CSI 2P2L DBG РНҮ CTRL(0x00800000) CS! 2P2t рвұ расе 
0x00001080 CSI 2P2L DBG PHY СТВІ SET С5 2Р2. — ~ 


0x00002080 CSI 2P2L DBG PHY CTRLCLR CSI ` ча, Ga PHY_CT 


ИСИЕЛЛЕЗЕЗЕЛЕЗЕЗЕЛЗЕЗЕЗЕЛГЗЕЛЕЗЕЛЕЗ 


-= ~ — 


= с С = 
Fac ГІ = ве 
БЕТА оо Те С е С КЛЕЯ 


ааа CR EE Da] ar пе ВЕ ЕИ 


Reserved 


Eee 55 С s CO 
LTNERKREREREREREREREREREREREREREREN 


CSI 2P2L DBG PHY CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e SERE 


CSI 2P2L DBG 1 | [24] 
F SEL 
CSI 2P2L DBG T | [23: 20] [RW 9с [ов | 
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mesi — СЕТ E СЕНЕН ОИ 


ЕО ОЛ [no [с ООО ОО 


5.23.2.34 CSI 2P2L PHY CTRL 
0x00000084 CSI_2P2L_PHY_CTRL(0x00000001) 


0x00001084 CSI_2P2L_PHY_CTRL SET CSL2P2L. PHY-CTRL 


0x00002084 CSI 2P2L PHY CTRL CLR CSI 2P2L PHY CTRL 


ICHEIEJEIEIJEZEIJEJEREIEIEREIEIEREZEI 
ТИСЕ 
а | 


go 


ыз үп 
[sec s 
EY ee ЗЕ КО И ee ae | 


CSI 2P2L PHY CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [eue qs је — 


CSI 2P2L MODE 
. SEL 


5.23.2.35 AON CGM CFG 


0x00000088 AON CGM CFG(0x00000000) AON CGM CFG 


| вт [зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | PROBE_CKG_DIV AUX2_CKG_DIV AUX1_CKG_DIV AUX0_CKG_DIV 
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LYEREREREREREREREREREREREREREREREN 
ви | пе | па | па | па | и | по |» [в | [5 || + ЕЕЕ 


PROBE_CKG_SEL AUX2_CKG_SEL AUX1_CKG_SEL AUX0_CKG_SEL 


AON_CGM_CFG 


Bb ER CERE Я 
ar Value 

Pos ck nw mecs [AW [NA fo ___| возе Glock Визв congue. | 

ало скот Пета mw [NA — [o — Ae Glock Dison бота — | 

тала око ow [2 [nw — [NA fo [Aer Clock Division Conigure | 

ахо ска ру [nee mw [WA — [o — A» clock Dison отбие — — 


PROBE CKG SE | [15: 12] ШЕР Ы Same as Aux0 Definiation. 
L 


AUX2 CKG SEL |[11:8] |RW |М |o  . | Бате аз Аихо Definiation. 
AUX1_CKG_SEL |[7:4] |RW NA fo  |Sameas Аихо Definiation. 


AUXO CKG SEL [3: 0] RW NA Aux0 Clock Source Selection: 
4'b0000 : 32K 
4'b0001 : 26M (RFO) 
4'b0010 : 26M (RF1) 
4'60011 : 48M (TDPLL) 
4'b0100 : 52M (CPLL) 
4'b0101 : 51.2М (WPLL) 
4'b0110 : 37.5М (MPLL) 
4'b0111 : 40M (WIFIPLL1) 
4'b1000 : 66M (DPLL) 
4'b1001 : 40M (WIFIPLL2) 


5.23.2.36 DFS_CLK_GATE_CFG 


0x0000008C DFS_CLK_GATE_CFG(0x0000661E) DFS_CLK_GATE_CFG 


0x0000108C DFS CLK GATE CFG SET жешн 


0х0000208С DFS_CLK_GATE_CFG CLR 


DFS_CLK_GATE_CFG 
CLR 


_ st Ден | 90 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 
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dmc_ckg_sel_defa 
SIE PUES MER 


w|) e 9 | w 


dmc ckg sel default E 2 pub dfs switch wait time 


DFS CLK GATE CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me — [mme [qe је — 


dmc ckg sel curr | [26: 19] 

ent 

ult 

pub атс 2x сат | [10] RW S/C 0х1 
_sel 

pub_dmc_1x_cgm RW S/C 0х1 
_sel 

pub dfs switch w | [8: 1] RW S/C Oxf 
ait time 


іше” m [sc [s T — — — — — — — 


5.23.2.37 HARD DFS CTRL 


0x000000AC HARD DFS CTRL(0x00000102) HARD DFS CTRL 
0x000010AC HARD DFS CTRL SET HARD DFS CTRL SET 


0x000020AC HARD DFS CTRL CLR HARD DFS CTRL CLR 


| ви | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
| Мате шш е ee 


Reserved 
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MA OO AR ml Me 


- ЕС 


ЕЛЛЕЛЕШЕЗЕНЕІШІЕІЕЕЕЕКЕКЕКШЕЛЕН 


HARD_DFS_CTRL 


Field Name Type тын Reset Description 
Value 


БІ ERU Е С RR 
=== fee fw fee С ия 
ЕЕ ЗЕЕ [ыл [m [se jo | SSCS 
mena ш [ow YR Ку | 


5.23.2.38 АРВ_ЕВ2 


0x000000B0 AHB_EB2(0x00008071) APB_EB2 
0x000010B0 AHB_EB2 SET AHB_EB2 SET 


| 0х00002080 | АНВ ЕВ2 | АНВЕБС_В _____ | AHB_EB2 | AHB EB2CLR | 


mamanka ea ee еее 


| 
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WINESETSETKISESEIEHSESESEKESESESESESESEE 


о = 
AN 
е А " x 


Т ЕЕЕ ЕЕ ЕЕЕ С Е 


ЕСІСІ [ED 0 ы ЕС [e [se] 


AHB_EB2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Е (ЕБ СЛ ии 


pubcp_sim2_aon_t h W SIM2_AON_TOP Enable. Acitve 
op_eb High; 
я, : Disbale SIM2; 
: Enable SIM2; 
pubcp_sim1_aon_t PUBCP SIM1_AON_TOP Enable. Acitve 
op_eb High; 
0: Disbale SIM1; 
1: Enable SIM1; 
pubcp simO aon t PUBCP SIMO AON TOP Enable. Acitve 
op eb High; 
0 : Disbale SIMO; 


1 : Enable SIMO; 


ap sim aon top . AP SIMO AON TOP Enable. Acitve 
eb High; 


0 : Disbale SIMO; 

1: Enable SIMO; 
AP DAP EB AP side ОАР СК Enable. Active High; 

Е : Disable ap side dap clock ; 

: Enable ap side dap clock; 

BSMTMR_EB Busmon_timer CLK Enable. Active High; 

| : Disable busmon_timer clock ; 

: Enable busmon_timer clock; 


ANLG_APB_EB [13] ANLG_APB CLK Enable. Active High; 
0: Disable АМІС АРВ clock ; 
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Trae APE — 


РМ АРВ CLK Enable. Active High; 

0: Disable РІМ АРВ clock ; 

1: Enable PIN_APB clock; 
ANLG_EB [11] ANLG Pin Enable. Active High; 

0: Disable ANLG Pin clock ; 

1: Enable ANLG Pin clock; 
BUSMON_DMA_E | [10] BUSMON_DMA CLK Enable. Active 
B High; 

0: Disable BUSMON_DMA clock ; 

1: Enable BUSMON_DMA clock; 


SERDES DPHY SERDES DPHY REF CLK Enable. 
REF EB Active High; 


0 : Disable SERDES DPHY REF clock 


5 


1: Enable SERDES DPHY REF clock; 
SERDES DPHY SERDES DPHY CFG CLK Enable. 
CFG EB Active High; 

0 : Disable SERDES DPHY CFG clock 


1: Enable SERDES DPHY CFG clock; 


ROSC EB ROSC CLK Enable. Active High; 


0 : Disable ROSC clock ; 
1 : Enable ROSC clock; 


PUB REG EB PUB REG Clock Enable. Active High; 
0 : Disable PUB REG Clock; 
1 : Enable PUB REG Clock; 


DMC Clock Enable. Active High; 
0 : Disable DMCClock; 
1 : Enable DMC Clock; 


CSSYS Clock Enable. Active High; 
0 : Disable CSSYS Clock; 
1: Enable CSSYS Clock; 


CSSYS EB 

ВЕТ! ВХ EB [3] ВЕП ВХ Clock Enable. Active High; 
0 : Disable ВЕТ! RX Clock; 
1: Enable ВЕТ! ВХ Clock; 

ВЕТ! ТХ ЕВ [2] ВЕП TX Clock Enable. Active High; 
0: Disable ВЕТ! ТХ Clock; 


1: Enable ВЕТ! ТХ Clock; 


WCDMA ІСІ Clock Enable. Active High; 
0: Disable WCDMA ІСІ; 
1: Enable WCDMA ІСІ; 


WCDMA ІСІ EB 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 484 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


WCDMA_EB RW $/С 0х1 WCDMAClock Enable. Active High; 
0: Disable WCDMA; 
1: Enable WCDMA; 


5.23.2.39 ROSC_CFG 


ROSC_CFG(0x00000000) 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕЕЕІЕЛІЕЛЕЛІІ 
| Type | о 2, 


ROSC_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


стег Е [е^ 


ROSC_NUM [27: 12] 26M clock cycle number for —— 
== 


кеме [пт [m —se s — 
Pee ee eee ИИ 


5.23.2.40 ROSC STATUS 


Cen Ги o [==] е [55 [2 [о [2 [ | » | Ге [15] 


Reserved SC 


C 
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ep ши | 


КЕЗ 


ROSC_STATUS 


Field Name Type nds Reset Description 
Value 


mes ЕЕ СС us 
LONE 8 ы = 
moscas [mr so [А Те mososumerid — — — 


5.23.2.41 AON ANALOG RSV 


с Ги [oo [ o [5s [5 [5 To T2 [7 | » Eo T [ [15] 
ame а 0 
~ | 
Го ЈИ Не И Па Пи ЕЙЕЗЕЛ Бе 
ви | 15 | та | па | па | п | пој 2 [о] 


Reserved ANALOG_MPLL_DPLL_TOP_RSV 


ЕГЕ 
е |0407 
LI SESERERERSEREREREREREREREREREREN 


AON ANALOG RSV 
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Field Name Type в Reset Description 
Value 


same В ЕСИ p — 


ANALOG MPLL . = 0] €—— тих MD ТНМ1 IEXT to 

DPLL TOP RSV CLKOUT TEST; 
0: hi-z the path from MD THM1 IEXT to 
CLKOUT TEST; 
[10:1] Reserved bits 


5.23.2.42 AON CHIP IDO 


ICHEREIEIEIJEZEIEIJEIEIEIEREIEIEIEZE] 
эе т=ш=» 


АОМ СНР 100 
Туре 


ою ФАХ ~ ___ 
Sr Fo ара оо 
RW Rk Se Ји И YULN 


AON CHIP. IDO 
Type 


AON CHIP IDO 


Field Name Type | Set/Cle | Reset Description 
ак Value 
AON CHIP IDO | [31:0] le Sl LE Ox6b4c | ASCII code : kL2 
3200 


5.23.2.43 AON CHIP ID1 


_ и ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
СИЕСИИ 


АОМ СНР 101 
Туре 


| ви ив | 14] 1з | 12 | иа | то | [в | 7 | 6 | | 4|з|2 | 1] о] 


АОМ СНР 01 


ПС ooo тъ 
ее (TTT [a ESEREZES 
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AON CHIP ID1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON CHIP ID1 | [31:0] peces 0x5368 | ASCII code: Shar 
6172 


5.23.2.44 AON PLAT IDO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ње fe | 


AON_PLAT_IDO 
ею А © __ 
еве | о |" | |о |" |о |" |" То ри | оро |" |" | о | о] 
ви |15) 14 | 1з | 12 | 1 ло | о | ге | у | е | Та | з|2 | то 


АОМ_РЕАТ 100 


wm] S AANU ______- 
Peset | о | о | о | о | о| о | о | о| о| о фо [о | о| о Те Го | 


AON_PLAT_IDO 


Field Name Type | Set/Cle | Reset Description 
pr Value 
AON PLAT 100 | [31:0] RAN | Ox6b4c | ASCII code : kL 
0000 


5.23.2.45 AON_PLAT_ID1 


_ ви 2212121 2 212 |» Ге [17 [в 
ІІІ ОИ 


AON_PLAT_ID1 
Type 


Reset | о | Joe |" |о|о |" |" |о |" |" |о злото то | 
ви |15|1а | 1з | 12 | 11 | по| о | г | 7 |ев | 5 | а | з| 2 | 1 | 0] 
| Мате | AON PLAT. ID1 

| туре оо 
Reset | о [i | "| о | о | о| о | | о] | о | о El 
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АОМ РІАТ 101 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON PLAT ID1 | [31:0] У БН 0x5368 | ASCII code: Shar 
6172 


5.23.2.46 AON_IMPL_ID 


с» Ги [oo [==] 2 [ [25 [аз [о [е [т |» [лә [тв [лт [15] 
эе И 


AON_IMPL_ID 
09 СО’ 
вези | С ОС ОС О ОСЗ ОСЗ ОСЗ О СЗ ОСЗ ОС БР С СЗ СЗ 
ПТ ЕЕ | та Е Е | о 2 [0] 


AON_IMPL_ID 


w|) ОИ 
ве |5 С 5 5 С ЗИ С В ОСЗ О С ОЗ ОС С 


Implement ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_IMPL_ID [31: 0] МА 0х202 [15:8] --8'ћ00 
memory compiler supplier 
0: TSMC 
1: ARM 
2: synopsys 
[7:0] Digital standcell supplier 
0: TSMC 
1: ARM 
2: synopsys 


5.23.2.47 AON MFT_ID 


с» 1121212 [ [25 [аз [аз [зе [т [ж [лә Ге [15] 
ТИСИ 


AON_MFT_ID 


| — уз — 
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Beset | о | о | о | о | о | о |о То |о | о о [| ооо | 
| ви | 15 | 14 | 1з | 12 | | пој о |е | 7 | 6 | 5 | 4|з|2 | 1 То | 


AON_MFT_ID 
Eme О ОИ 
Peel ОТ 51515151] 


Manufacture ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON_MFT_ID [31: 0] NA 0х601 [31:16] reserved 
[15:8] Process ID 
0:152nm 
1:40LP 
2.40G 
3:reserved 
4.28LP 
5.28HPM 
6.28HLP 
7. 28HPC 
8~15: reserved 
16: 16FF+ 
[7:0] Foundry 
0:TSMC 
1:UMC 
2.SMIC 
3.Intel 
4.Samsung 
5.Global Foundry 
6.others 


5.23.2.48 AON_VER_ID 


с» 2121212 [ ЕЈ ЕЛ ЕСС [т [ж [лә [в [лт [ле 
ruww—rn 1 


АОМ МЕВ 0 


w) у S 
вене | С ОС О Е ОСЗ ОС ОСЗ О ОСЗ ОС ОСЗ ОЕ ОСЗ ОСЗ С 
ПТ ЕЕ | та Е Е С С С ОСЗ С СЗ е | + | [2 С ИСО 


AON_VER_ID 
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"ер, 
L'INSEREREREREREREREREREREREREREREN 


VERSION ID 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AON VER ID [31: 0] NA [31:16] reserved 
[15:8] Derived ID 
00 
[7:0] metal fix version 00 


5.23.2.49 AON CHIP ID 


ИЛИ NE [8 [а [25 25 [а [зе [т [ж [з [в [7 [в 
оно 


AON CHIP. ID 
ме f No 
Резе | " | о | о | " |о | | " | о ро Гори |" | о Тори | 

ви |5 |за тз | 12 | и ло | о | в | у | е | Та | з|2 | то 


AON CHIP. ID 


L'INSERERERNRERESEREREREREREREREREN 


AON CHIP ID 


Field Name Type Set/Cle Reset Description 
ar Value 
AON CHIP ID [31: 0] NA 0x9633 | Chip ID 
0000 


5.23.2.50 CCIR RCVR CFG 


0x00000100 CCIR RCVR CFG(0x00000002) CCIR RCVR CFG 
0x00001 100 ССІН RCVR CFG SET CCIR RCVR CFG SET 


с» Ги o [ o [5s [55 [2 [а T2 [7 | » Eo T [зт [15] 
те ыш2 8 


Reserved 
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ле | 


се! | са! 
Reserved Reserved R_ RI 
SE E 
Set/Clr S/C 


CCIR_RCVR_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ug |Ro [sc |o es CS 
ааа 


CCIR_SE = schmidt trigger enable 
O:disable; 
1:enable (default). 

CCIR_IE input enable 
Оте output to low; (default) 
1:data in. 


5.23.251 PLL_BG_CFG 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
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_Е ВЕ 
М М 


Set/CIr 


PLL BG CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
И СИ Е САША МИНИ 


EN BG_RBIAS _ = Internal generating current enable 
0 (def) disable int generating current 
1 enable int generating current 
PLL_BG_PD [2] Power down BG_top1 
0 (def) Power on BG Тор! 
1 Power down BG_top1(set the 
default value to 0 for sina buffer on) 


CN BG_IEXT_IB External current input enable 
0 (def) disable ext current input 
1 enable ext current input 


PLL_CON_BG BG ТОР1 selftest ref voltage output 
enable 


0 (def) disable test ref voltage output 
1 enable test ref voltage output 


5.23.2.52 LVDSDIS_SEL 


LVDSDIS SEL(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Nm Peed | 


Reserved 


Reserved 
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СЕ Е | 


| Туре | | w | ü 


Set/CIr 


LVDSDIS SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее _ [mus [wo se | | — — — — — — 


LVDSDIS LOG S | [2: 1] RW S/C 0: ca53 LOG output through LVDSDIS 
EL 1: CA5 LOG output through LVDSDIS 
2: HDSL LOG output through LVDSDIS 
3: HDSL LOG output through LVDSDIS 
LVDSDIS DBG S RW S/C 0: displayc output through LVDSDIS 
EL 1: log output through LVDSDIS 
5.23.2.53 DJTAG MUX SEL 


0x00000110 DJTAG MUX SEL(0x00000000) DJTAG MUX SEL 
0x00001110 DJTAG MUX SEL SET DJTAG MUX SEL SET 


0x00002110 DJTAG MUX SEL CLR DJTAG MUX SEL CLR 


| ви 31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | ve | 
| Name | Reserved 


Reserved 
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| Резе: | о | о | о | ој о|о| о | о | о | о| о [ооо [о [о 


DJTAG_MUX_SEL 


Field Name Type RUD Reset Description 
Value 


ce TS 
шы ы s I а 
ЕАСИ 


SEL 


ome ОЕ [a [нт se [s — 
prius ШІ” ӨК — 
лао леве. o Ти [se To Гав зна oe confor — 


5.23.254 СМА SYS SOFT_RST 
0x00000114 CM4_SYS_SOFT_RST(0x00000011) СМ4 SYS SOFT RST 


0x00001114 CM4_SYS SOFT RSTSET мын d 


0x00002114 СМА SYS SOFT RST CLR pee ld 


| s | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
m mm 


Reserved 
Set/CIr 


- Reserved Reserved 


L'IEREREREREREREREREREREN 
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CM4_SYS_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пе ет RN c 


неее 


CM4_CORE_SOF 
T_RST 
5.23.2.55 PUBCP_WTLCP_ADDR_MSB 


0x00000118 PUBCP_WTLCP_ADDR_MSB(0x00000005) % еы 
PUBCP_WTLCP_ADDR 
0x00001118 PUBCP_WTLCP_ADDR_MSB SET MSB SET 


PUBCP_WTLCP_ADDR_ 
0x00002118 PUBCP_WTLCP_ADDR_MSB CLR MSB CLR 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16] 
| Мате ИИ: 


Reserved 


туре | m j 
Set/CIr m 
Reserved PUBCP WTLCP ADDR. 
MSB 


те — 
ее О С ОС ере ОСЗ С ОС О ОС С ОС О С С 


PUBCP_WTLCP_ADDR_MSB 


Field Name Type 227 Reset Description 
Value 


С [ees p T5 T — 


PUBCP WTLCP | [3: 0] 
ADDR_MSB 
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5.23.2.56 AON_DMA_INT_EN 


са [o o p Do o [s [5 |» 12 T2 [7 | o е [л 
| — миш 
ЕГИ [| 


w Res | Res | Res | Res | Res 
Reserved erv erv erv erv erv 
ed ed ed ed ed 


ыз пт D 
е | С О О О ОС ере О СЗ ОС ОС ОС СЗ ОС | 


AON_DMA_INT_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mev Пее [o [se [s 


Sem —— 


песме [OO 


и m и 
еме _ [m |ю о 
= пы = = ние 
rwx uma. sss sn 


тен кр 


5.23.2.57 EMC_AUTO_GATE_EN 


0x00000120 EMC_AUTO_GATE_EN(0x00000000) EMC_AUTO_GATE_EN 
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0x00001120 EMC_AUTO_GATE_EN SET eee 


0x00002120 EMC_AUTO_GATE_EN CLR РАН ВАТЕ РЫ 


ЕЕС a а RS 


| 


Reserved 


Іс ______________ пика 


EMC_AUTO_GATE_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ке [ere но [б 9 | — — — — — — 


PUBCP PUB AU | [19] RW S/C 
TO GATE EN 


WTLCP PUB AU | [18] RW S/C 
TO GATE EN 

AP PUB AUTO | [17] RW S/C 
GATE EN 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 498 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


—— | SC9832E Device Specification 


АОМ АРВ PUB | [16] 
AUTO GATE ЕМ 
mae qm p 


PUBCP EMC AU | [3] 
TO GATE EN 


WTLCP EMC AU | [2] RW S/C 
TO GATE EN 

AP EMC AUTO | [1] RW S/C 
GATE EN 

CA53 EMC AUT RW S/C 
О САТЕ ЕМ 


5.23.2.58 CM4_CFG_BUS 


са [o 9 [2 9 2 29 s [в [5 T2 T] 9 е [ е 
ІСІТІ a S 


Reserved 


me [UI 
EN 


5 


EX awa 
c - 
Pese | о | о | о | о | о | о | о | о | о| о | о| о [ооо [о 


CM4_CFG_BUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mm eee 


элеп | О 
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5.23.2.59 APB_RST2 


0x00000130 AHB_RST2(0x00030000) APB_RST2 
0x00001130 AHB_RST2 SET AHB_RST2 SET 


0x00002130 AHB_RST2 CLR AHB_RST2 CLR 


TEC ПИ EE ЕЕ ЕЕ ES EH ES ЕЕ КОСА ЕМЕ 


| = B 


rw. С С 


: 
Те Тен Ген Тен [mf LL Тен СТЕ ЕЛЕСІ 


АНВ RST2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа [rz |no se | | OOS 


hee: — ns [mo sc | —] — — — — — — — 


BSMTMR SOFT | [18] RW S/C 
RST 
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ORE_SRST — 

WTLCP_LDSP_C | [16] 

ORE_SRST 

WCN_DJTAG_SO | [15] 

FT_RST 

T 

SERDES DPHY  |[13] RW S/C 

APB SOFT RST 

BUSMON DMA S | [12] RW S/C 

OFT RST 

SERDES DPHY  |[11] RW S/C 

SOFT RST 

eee eee [10] RW S/C 

OFT_RST 

emm ББ И —— 


peers саси СИ 


T 

AON DJTAG SO RW S/C 
FT RST 

PUB DJTAG SO | [5] RW S/C 
FT RST 

GPU DJTAG SO | [4] RW S/C 
FT RST 

MM DJTAG SOF | [3] RW S/C 
T RST 

PUBCP_DJTAG_ | [2] RW S/C 
SOFT_RST 

WTLCP_DJTAG_ | [1] RW S/C 
SOFT RST 

АР DJTAG SOFT RW S/C 
_RST 


5.23.2.60 CLK_EBO 


0x00000134 CLK EBO(0x0003F101) CLK EBO 
0x00001134 CLK EBO SET CLK EBO SET 


0x00002134 CLK EBO CLR CLK EBO CLR 


Reserved 
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ще т ў 
- _ = Reserved erv erv erv 
sen 


Г» [ту [тм ви [ху [я | и т 8 | 
— m 
вези | [Ре Те По Ра и о о о | ЕЕ 


СК ЕВО 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ЕТ ЗА CHE ОИ ИН 


== = = 
sena [пу mo sc o — 


ALL. PLL TEST E T [S о [eme ІС Н enable PLL clocks to CLK AUX 
peur qm NE ыла — — 
B 


arrears [ns [m sc [o | — — — — — — — 
Immexors us [Aw se [o | — — — — — — — 


Е [na [m [сб o — — — — — — ——3] 
farm xoes us mw [сб o | — — Jj] 
ЕЕ [na [mw [б o j — — — — — — 3 


TMR EB [11] RW S/C TMR Clock Enable. Active High; 
0 : Disable TMR Clock; 
1 : Enable TMR Clock; 
DET 32K EB [10] RW S/C DET. 32K Clock Enable. Active High; 
0 : Disable ОЕТ 32K Clock; 
1: Enable DET. 32K Clock; 


AP HS ӘРІ ЕВ |] {АМ [5с |0 АРН SPI Clock Enable. Active High: 
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0: Disable AP HS SPI Clock; 


CSSYS СА5З EB RW S/C 0х1 С55Ү5 СА53 Clock Enable. Active 
High; 
0: Disable С55Ү5 са53 Clock; 
1: Enable CSSYS ca53 Clock; 


Deme 74 [m se је р Jj 


Deed _ [B Ro so fo | — — —— — — 
жеме [m no [se J | — — — — ——— 
еме — [m no se | | — — — — _. 


cgm tsen en RW S/C 0х1 THM sensor calibration Clock Enable. 
Active High; 
0: Disable Clock; 
1: Enable Clock; 


5.23.2.61 AON_SDIO 


с» Ги [oo [= ав or е 2 22 | » Ге [зт [15] 


Reserved 


Type 


po до 
Reserved 
x pii 


Г oD 


SDIO2 module select 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer — [mes [o NA [o [ Jj] 


CP SDIO Enable [2] [Rw [na Jo | select sdio2 control from pub cp 
AP_SDIO_Enable select sdio2 control from ap sys 
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5.23.2.62 MPLL_CTRL 


0x0000013C MPLL_CTRL(0x00000306) MPLL_CTRL 
0x0000113C MPLL_CTRL SET MPLL_CTRL SET 


0x0000213C MPLL_CTRL CLR MPLL_CTRL CLR 


ICHEREIEIEIEZEIEIJEIEIEIEREIJEIEJEZE] 
ЕГЕ 


Reserved 


- | | Е 


E3 ша оша 
rr 


MPLL_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ СЕ [Ro ве СЕНЕН 


cgm_mpll_ca53_ fo pre ттт clock enable's sw control 
rce_en 


cgm mpll ca53 a RW S/C 0х1 pre div clock enable control select 
uto_gate_sel signal: 

0: sw register control; 

1: hw auto = — control 


кеме fra [m [se o | 


р wait_force_e ү кр [тте pll's wait enable sw control 
mpll wait auto ga | [1] pll's wait enable control select signal: 
te sel 0: sw register control 
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GOUSPREADTRUM .. ӚӚӚӚ94- 
_-___-_______________ КҮЗЕТТІ ОО 


кые [пт no se J ООО 


5.23.2.63 AUTO_GATE_CTRLO 


0x00000140 AUTO GATE CTRLO(0x55565555) AUTO GATE CTRLO 


0x00001140 AUTO_GATE_CTRLO SET dcs 


0x00002140 AUTO САТЕ CTRLO CLR AUTQCGATESE TRO 


ШШ fo fae fas far оо fas аа emen (о (о mom Um 


BOGOR Gb. ccc 
ваш ею вю [so] se] se вю [вю fee] se ею [вю [вс [в [ве [ве] 
Се ЕЕ | па | па е ее е С ОСЗ ОС 22 ОСЗ ИСО 


е 
те С | пи | ви | ви | ти | пи | ви ста | и | ти | ви | ви | и ти | ми] 
бие [Bal] se [зе |52 | ве | ве | во | ве | ве | se | во | ве [зе | ве | ве so) 


AUTO_GATE_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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КС СИА (a qun 


mbox_auto_gate_ = 

sel 

сат mm isp forc | [29] 

e en 

cgm mm isp auto | [28] RW S/C 0x1 
. gate sel 

cgm aon apb pu | [27] RW S/C 

b force en 

cgm aon apb pu | [26] RW S/C 0x1 
b auto gate sel 

cgm aon apb wc | [25] RW S/C 

n force en 

cgm aon apb wc | [24] RW S/C 0х1 
n_auto_gate_sel 

cgm_aon_apb_pu | [23] RW S/C 
bcp_force_en 

cgm aon apb pu | [22] RW S/C 0х1 
bcp auto gate sel 

сат aon арЫ мії | [21] RW S/C 

cp force en 

сат aon арЫ мії | [20] RW S/C 0x1 
cp auto gate sel 

cgm aon apb ap |[19] RW S/C 
force en 

cgm aon apb ap |[18] RW S/C 0x1 
auto gate sel 

en 

cgm_ap_axi_auto_ | [16] RW S/C 
gate_sel 

cgm_ap_mm_root | [15] RW S/C 
_force_en 

cgm ap mm root | [14] RW S/C 0х1 
_ашо даје sel 

сат ap mm ap f | [13] RW S/C 

огсе en 

cgm ap mm ap | [12] RW S/C 0х1 
auto_gate_sel 

сат ар тт тт | [11] RW $/С 
_force_en 

сат ар тт тт | [10] RW S/C 0х1 
_auto_gate_sel 

cgm ap mm gpu 

force en 
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cgm ap mm gpu RW S/C 0x1 

auto gate sel 

cgm wtl bridge fo | [7] RW S/C 

rce en 

сат wtl bridge a RW S/C 0x1 

uto gate sel 
И ON Ж. 
cgm nic „Ри. auto | [4] 

_gate_sel 


cgm_wcn_root_for | [3] 

ce_en 

сот. wen. root аш [2] RW S/C 0x1 
o gate sel 

cgm wcn sys 31 [1] 

2m aon force en 

cgm wcn sys 31 


2m aon auto gat 
e sel 


5.23.2.64 AUTO GATE CTRL1 


| 0х00000144 | AUTO_GATE_CTRL1(0x00000015) | AUTO GATE_CTRLI | GATE_CTRL1 


0x00001144 AUTO_GATE_CTRL1 SET AUTO к CTRL1 


0x00002144 AUTO_GATE_CTRL1 CLR AUTO_ ` CTRL1 


= Ts [s [=T=[=T=T=T=TsT=T=|=T=T=[= [= 


Reserved 
Set/CIr 


- | 


Type 00000 Б ЕНСИСЕЛСІ 
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Set/CIr 


AUTO GATE CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


вш еа 
cgm_wcdma_root_ | [5] 

force_en 

cgm wcdma root | [4] 

auto gate sel 

cgm wcdma pubc | [3] RW S/C 

p force en 

cgm wcdma pubc | [2] RW S/C 0x1 
p auto gate sel 

сат wcdma wtlcp | [1] RW S/C 
force en 

сат wcdma wtlcp RW S/C 0х1 
_auto_gate_sel 

5.23.2.65 GPLL_CFG1 


0x00000150 GPLL_CFG1(0x00D61017) GPLL_CFG1 
0x00001150 GPLL_CFG1 SET GPLL_CFG1 SET 


0x00002150 GPLL_CFG1 CLR GPLL_CFG1 ста 


ваши 


E GP 
LL 
Reserved GPLL_RES MO GPLL_LPF 
D_ 
EN 


пе | ЕЗЕЛІЛІСІЕЕГІН 


Reserved id Ви GPLL_N 
= 


| туре | ми MEME ~ | 0 ——— —— j| 
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GPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме a јао sc | [| — — — _ 


GPLL_RES [29: 22] | RW $/С 0x3 PLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2510: 13M (26МН2/6.5) 
2'b11: 26M 


каски [RO 
NE 


GPLL DIV S [20] RW S/C 0х1 GPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


GPLL_MOD_EN [19] ms у PLL modulator mod_en, default value is 
1'b0. 

GPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


GPLL_LPF [17: 15] GPLL LPF resistor & cap control bits. 
пз [Ro [sc fo ПИ 
GPLL_IBIAS [12: 11] GPLL charge pump current control bits. 


GPLL fedback divider. To Configure 
GPLL Frequence is "GPLL N" * 
"ӘРІП REFIN"; 


5.23.2.66 GPLL CFG2 


GPLL CFG2(0x0B89D89D) GPLL CFG2 
GPLL CFG2 SET GPLL CFG2 SET 


GPLL CFG2 CLR GPLL CFG2 CLR 


GPLL NINT GPLL KINT 
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е [e] [ = О 


——r 
ЕСІ СІЗ ЕГІ e [| = _ 
ее fel ПИ el ee | 


GPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СС С [s [se СИ 


GPLL_POSTDIV = 0: when — output freq ranges 
400-800MHz;and PLL VCO outputs 
(400~800)*2 MHz; 
1: when GPLL output freq ranges 
200-400MHz; and PLL VCO outputs 
(200~400)*4 MHz; 

GPLL KINT [22: 0] RW S/C 0x9d89 | GPLL fedback divider. To Шы 

а GPLL Frequence | is "GPLL 

"GPLL_REFIN"; 


5.23.2.67 RPLL_CFG1 


0x00000158 RPLL_CFG1(0x0016601E) RPLL_CFG1 
0x00001158 RPLL_CFG1 SET RPLL_CFG1 SET 


| 0х00002158 | RPLL | | C e RPLLLCFGICLR 000 CLR RPLL | | RPLL_CFGICLR | CLR 


е т ЕЈ ЕЗЕЈЕЗЕЗ ЕЈ ЕЈ ЕЗЕЕЗ 


їй 
LO 
Reserved CK RPLL_LPF 
_D 
ON 
E 


we | fe С ee 
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| B |15|1а | 1з | 12 | п |0 о Je | 7 Je | 5 јаз 2 | 1 |о 


RPLL_REF RPLL_IBIA 


RPLL_N 


RPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


С йо [se је 


RPLL LOCK DO | [21] 
NE 


RPLL DIV S [20] RW S/C 0х1 RPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


RPLL_MOD_EN [19] uw eX PLL modulator mod en, default value is 
1'b0. 

RPLL_SDM_EN [18] PLL modulator sdm_en, default value is 
1'b1. 


RPLL_LPF [17: 15] RPLL LPF resistor & cap control bits. 


RPLL_REFIN [14:13] | RW S/C 0x3 RPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2510: 13M (26МН2/6.5) 
2'b11: 26M 


RPLL_IBIAS [12:11] [АМ fsc |0 АР charge pump current control bits. 
RPLL_N [10:0] | RW S/C Oxte RPLL fedback divider. To Configure 
АРШ Frequence is "RPLL N"* 
"ВРО. REFIN"; 


5.23.2.68 RPLL CFG2 


0x0000015C RPLL_CFG2(0x0F000000) RPLL_CFG2 
0x0000115C RPLL_CFG2 SET RPLL_CFG2 SET 


Ten ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
папе | ме | 


Reserved RPLL_NINT RPLL_KINT 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 511 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 


me О = [| у 
Set/CIr S/C S/C 
|зеиси | so {se 


С И 
ЕСІ ОЕ — — 3 — СТО 
ее | о ЕЛ 


RPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Teena ЕЕ o se 9  — 
етер па YU YY aa ə FPFras ]] 


RPLL_KINT = 0] RW S/C RPLL fedback divider. To Son pug 
RPLL Frequence i is "RPLL_N 
"RPLL_REFIN"; 


5.23.2.69 RPLL_CFG3 


с 2121212 е 2212 [ж [лә [те [т [15] 


RPLL_RES 


RW 


Reserved RPLL_26M_DIV 
N 


ыз СО гл Н 
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RPLL_CFG3 


Field Name Type RUD Reset Description 
Value 


sae [ei e [ee Te — 


RPLL RES c 16] — reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


=== == === 


RPLL_26M_SEL = a 0: RPLL 26M clock from rpll clkin ; 
1: RPLL 26M from 
M TTE 


EMNENNE —— 


5.23.2.70 THMO CTRL 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ruwa 


Reserved 


ее | | и о о С ОС С „по ОС ОС С С С 


THMO CTRL 
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и e 
тек” es [e [е T — 


ae CALI RSV | [7: 0] — bits for THMO calibration 
control. 


5.23.2.71 THM1 CTRL 


| Bi |31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | те | 17 | 16 | 
ме оо 00-4 
те 4.2.2 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо ро Део | 
ви | о | а | па | | п | ој • | | "| | е [ 5 [2] [о] 
| Мате | Reserved THM1 CALI RSVD 

wem] x — 
| позе: | о | о | о | о оро | о aina 


THM1_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СС [mue [se СИ 


THM1 CALI RSV | [7: 0] —— bits for THM1 calibration 
D control. 


5.23.2.72 BUSMON DMA CFG 
0x00000170 BUSMON DMA CFG(0x00000000) BUSMON DMA CFG 


0x00001170 BUSMON DMA CFG SET каш да 


0х00002170 BUSMON DMA СЕС CLR BUSMOM ома PER 


EE ЕШ ЕДЕ И И eee 
| Мате ,,( — І! 


Reserved 


Ksa 
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Peel PPP PPP ИСА НСИ НСИ Ppt, 
EEBEJEJEIESEIEIEREREAESEREREREREBER 


oc 


ыз D 
| згмси s 
Pese | о | о | о | о | о| о | о | о | о| о | е Те [ооо [о 


BUSMON_DMA_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


сто e - 
BUSMON_DMA_C 
NT_START 


5.23.2.73 ANALOG CFGO 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEAE] 


ANALOG PLL RSV 


еее 
са | пе КС | па | па [и ЕТ С ИС С ele a [эз] 


| Мате | ANALOG_TESTMUX 


ANALOG_CFGO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ANALOG PLL RS | [31: 16] m js analog PLL Reserved bit 
V 

ANALOG TESTM | [15: 0] | | Test mux bits 

UX 


5.23.2.74 ANALOG_CFG1 


Cen [a [l= [= [а [25 [25 [а [а [т [ж [» [8 [7 [| 


Reserved 


= 

L'REREREREREREREREREREREREREREREREN 

ШЛИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
ANALOG_BB_RSV 

T 

L'IEREREREREREREREREREREREREREREREN 


ANALOG_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕЕ |o sc |o — ЕО 


ANALOG BB RS | [15: 0] RW S/C [0] 1: mux BB. THMO IEXT to 

V CLK26M_SINE_O; 
0: hi-z the path from ВВ THMO IEXT to 
CLK26M SINE O; 
[15:1] Reserved interface 


5.23.2.75 RPLL BIST CTRL 


0x0000017C RPLL BIST CTRL(0x000001FE) RPLL BIST CTRL 
0x0000117C RPLL BIST CTRL SET RPLL BIST CTRL SET 
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0x0000217C RPLL_BIST_CTRL CLR RPLL_BIST_CTRL CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | нм | 


RPLL_BIST_CNT 


ИИ 
пе С [2 О ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ С ОСЗ ОСЗ СЗ 
ПТ КЕ | та | па | па СС О |» С 21 СО 


о E 


е e NN RENI ГЛ 
[reset С С С С С ОЗ © | Ей 


RPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


RPLL_BIST_CNT | [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL CLKOUT/freq of PLL_CLKIN) 
-PLL BIST CNTRL*N 
( integer division) 
zPLL BIST CNTRL*(NINT«KINT/2^23) 
(fractional division) 

RPLL BIST CTRL | [9: 1] RW S/C Oxff PLL BIST CTRL[7:0] is for BIST 
accuracy control. See PLL BIST CNT 
for further information. 

ЕРІ. BIST EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

5.23.2.76 MPLL BIST CTRL 


0x00000180 MPLL BIST CTRL(0x000001FE) MPLL BIST CTRL 


0x00001 180 MPLL BIST CTRL SET MPLL BIST CTRL SET 
0x00002180 MPLL BIST CTRL CLR MPLL BIST CTRL CLR 
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| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name = —s=s ss 


MPLL_BIST_CNT 


л» i 


Set/CIr S/C 


СИ 
Beset | о | о | о | о | о | о | о|о|о | о | о|о|о ооо | 
s EE EET ЕЕ ETE EUR EET E ЕС 8 CERT ER О ВЕ ЕЕ КУ 


ПН мо SUN. 


лев Teed 1] 


MPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MPLL_BIST_CNT | [31: 16] S/C PLL BIST output. If in BIST mode, its 
output 
-PLL BIST CNTRL"(freq of 
PLL CLKOUT/freq of PLL_CLKIN) 
-PLL BIST CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 

MPLL BIST CTR | [9: 1] RW S/C Oxff PLL_BIST_CTRL[7:0] is for BIST 

L accuracy control. See PLL_BIST_CNT 
for further information. 

MPLL_BIST_EN RW $/С PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

5.23.2.77 DPLL BIST CTRL 


0x00000184 DPLL BIST CTRL(0x000001FE) DPLL BIST CTRL 


0x00001184 DPLL BIST CTRL SET DPLL BIST CTRL SET 


ори вт стнг SET | 
_ и Ги о» [а [а | » [> [а [а Ти |» cd 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 518 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 


Due] meme] 
w) NEM 
СОИ 
пе С [2 О ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ ОС СЗ СЗ СЗ 

ПЕС КЕ БС С С С ЕЕ ЕС 


Reserved DPLL_BIST_CTRL 


| Туре | 


Preset О С ОС ОС С ОСЗ С 


DPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DPLL_BIST_CNT | [31: 16] PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2423) 
DN T RR: шшш 

DPLL_BIST_CTRL | [9: 1] CMM E — is for BIST 
accuracy control. See PLL BIST CNT 
for further information. 

DPLL BIST EN PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

5.23.2.78 GPLL BIST CTRL 


0x00000188 GPLL BIST CTRL(0x000001FE) GPLL BIST CTRL 
0x00001188 GPLL BIST CTRL SET GPLL BIST CTRL SET 


0x00002188 GPLL BIST CTRL CLR GPLL BIST CTRL CLR 


| вт |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name соны 7 | 


GPLL_BIST_CNT 
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ме| у 
wi —FFs 
> | о |о |о | о | о ооо (о [о о [оо оо 
| Bi |15|1а | 1з | 12 | п | ој 9 |e | 7 


EM -— == 


| Туре | 
уе. — — 


GPLL BIST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


GPLL BIST СМТ | [81: 16] PLL BIST output. If in BIST mode, its 
output 
-PLL BIST CNTRL"(freq of 
PLL_CLKOUT/freq of PLL CLKIN) 
-PLL BIST CNTRL*N 
( integer division) 
-PLL BIST CNTRL*(NINT-«KINT/2^23) 
mr шш 


is BIST CTR | [9: 1] — o r— is for BIST 
accuracy control. See PLL BIST CNT 
for further information. 

GPLL BIST EN PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.23.2.79 TWPLL BIST CTRL 


0x0000018C TWPLL BIST CTRL(0x000001FE) TWPLL BIST CTRL 
0x0000118C TWPLL BIST CTRL SET TWPLL BIST CTRL SET 


0x0000218C TWPLL BIST CTRL CLR TWPLL BIST CTRL CLR 


| вт |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | s Cus | 


TWPLL_BIST_CNT 
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pnus == 


—_— ~ С: 
sur _____Ч_Ч9Ч__ << 0! 
| Reset ЕЕ” ЕҢ 


TWPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TWPLL_BIST_CN | [81: 16] S/C PLL BIST output. If in BIST mode, its 

T output 
-PLL BIST CNTRL*"(freq of 
PLL_CLKOUT/freq of PLL СІКІМ) 
-PLL BIST CNTRL*N 
( integer division) 
-PLL BIST CNTRL*(NINT-«KINT/2^23) 
(fractional division) 


TWPLL BIST CT | [9: 1] RW S/C Oxff PLL BIST CTRL[7:0] is for BIST 

RL accuracy control. See PLL BIST CNT 
for further information. 

TWPLL BIST EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.23.2.80 LPLL BIST CTRL 


0x00000190 LPLL BIST CTRL(0x000001FE) LPLL BIST CTRL 
0x00001190 LPLL_BIST_CTRL SET LPLL_BIST_CTRL SET 
0x00002190 LPLL_BIST_CTRL CLR LPLL_BIST_CTRL CLR 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате ооо, ог он 


LPLL_BIST_CNT 
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Peset | о | о | о | о | о | о | о | о |о | о [о [| ооо | 
| ви ив | ма | 12 | | то | е |е |7 [е | 4 [з г | 1 |о | 


LPL 

LB 

Reserved LPLL_BIST_CTRL IST 
эи Cd 


е О СЗ С ОС О О О ОС ОС ОС О О ОС ОС СЗ 


LPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


LPLL BIST CNT | [31: 16] $/С PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


LPLL_BIST_CTRL | [9: 1] RW S/C Oxff PLL_BIST_CTRL[7:0] is for BIST 
accuracy control. See PLL_BIST_CNT 
for further information. 

LPLL BIST EN RW S/C PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.23.2.81 DPLL CTRL 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


Reserved 


Peel PPP PPP PPP ере Ре E e 
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др! pre di ` m m 
v monitor = z 

= T ' di i Reserved 
gate auto | ЈЕ 

en_status jn m " 


Set/CIr 


æ fe) e СЗС ЕСТЕ СИСЕЕЕ С 


DPLL_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Uwe: —— [muse [sc је | SSS 
dpll pre div monit | [14: 13] S/C 

or gate auto en 

status 

dpll pre div monit | [12] S/C 

or div auto en st 

atus 

dpll pre div monit | [11] S/C 

or wait en status 

сат ар! 40m ao | [10] RW S/C 0x1 pre div clock enable's sw control 
n force en 


сат ар! 40m ao RW S/C 0х1 pre div clock enable control select 
n_auto_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 
cgm dpll aon forc pr ош е 8 pre div clock enable's sw control 
е_ еп 


cgm_dpll_aon_aut | [7] RW S/C 0х1 pre div clock enable control select 
о да!е зе! signal: 

0: sw register control; 

1: hw auto gate control 


еле” СЛ [no se ]9 ООО 


dpll div 40m forc pre div clock enable's sw control 
e en 
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др! div 40m auto | [3] RW $/С 0х1 pre div clock enable control select 
_gate_sel signal: 

0: sw register control; 

1: hw auto gate control 


dpll wait force en pll's wait enable sw control 


dpll wait auto gat | [1] RW S/C 0х1 pll's wait enable control select signal: 
е зе! 0: sw register control 
1: hw auto control 


eea ООО С se ООО ООО 


5.23.2.82 CPPLL_CFG1 


0x00000198 CPPLL_CFG1(0x00D60024) CPPLL_CFG1 
0x00001198 CPPLL_CFG1 SET CPPLL_CFG1 SET 


0x00002198 CPPLL_CFG1 CLR CPPLL_CFG1 CLR 


Е ES ЕЕЕ АЕ ER С EET 


Reserved CPPLL_RES Е Е шш 
МЕ 


п» | Ге” ЕСІСЛЕЛІСІ ШЕГЕН 


У e У 


a -———— 
се Sc | ЕЗЕЗЕЗІЗІКІН 
in Enno EXER O0 


CPPLL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


prea sc |? | SCS 
CPPLL_RES [29: 22] CPPLL reference clock input control bits: 
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2'b00: 2M (26МН?/13) 
2'b01: 4M (26МН2/6.5) 
2510: 18M (26МН2/6.5) 
2511: 26M 


CPPLL_LOCK_D | [21] S/C 
ONE 


CPPLL DIV S [20] RW S/C 0х1 CPPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


CPPLL_MOD_EN | [19] ELE AM PLL modulator mod en, default value is 
1'b0. 

CPPLL_SDM_EN | [18] PLL modulator sdm_en, default value is 
1'b1. 


CPPLL_LPF [17: 15] CPPLL LPF resistor & cap control bits. 
пз јао [sc fof — —— S 
CPPLL IBIAS [12:11] | RW. |S/C jo |СРРЫ charge pump current control bits. 


CPPLL N [10: 0] RW S/C 0x24 CPPLL fedback divider. To Configure 
CPPLL Frequence is "CPPLL N"* 
"CPPLL REFIN"; 


5.23.2.83 CPPLL CFG2 


ИС ЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ 


- CPPLL_NINT CPPLL_KINT 


а — — 
вези || PMP ОСЗ PPP PPP, 
Per Je С Е | па | С С |» е ОЕ е | [2] [0] 
ТИЕТ 
L'INREREREREREREREREREREREREREREREN 
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CPPLL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena fen [so [© fo 
Шы наны 
К | 


CPPLL_KINT [22: 0] RW S/C CPPLL fedback divider. To Configure 
CPPLL Frequence is "CPPLL_N" * 
"CPPLL REFIN"; 


5.23.2.84 CPPLL BIST CTRL 


CPPLL BIST CTRL(0x000001FE) 
CPPLL BIST CTRL SET 
CPPLL BIST CTRL CLR 


ШІН ЕЛЕЛЕЛЕЗЕЛДЕЛЕЛЕЛЕІНІРІЕІЕІЕЛЕЛЕС 
C 


т |А КЕКЕ 
| ви и | ма [аз | 12 | | то | е [ет | 6 | 5 4 |з 


Reserved CPPLL_BIST_CTRL _ 
ЕМ 


| Туре [Om | 
ИШК.” Sc ______ 


Set/CIr 


CPPLL BIST. CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОРАН BIST CN | [81: 16] PLL BIST output. If in BIST mode, its 
output 
=PLL_BIST_CNTRL*(freq of 
PLL CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
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( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
ишге division) 


се BIST CT | [9: 1] — PLL BIST CTRL[7:0] is for BIST 
accuracy control. See PLL BIST CNT 
for further information. 

CPPLL BIST EN PLL BIST enable signal 
0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


5.23.2.85 MPLL_CFG3 


0х000001В0 MPLL_CFG3(0x00000074) MPLL_CFG3 
0х000011В0 MPLL_CFG3 SET MPLL_CFG3 SET 


0х000021В0 MPLL_CFG3 CLR MPLL_CFG3 CLR 


| Bi | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 | 
| Мате | Reserved 


о 26 
ree грр 
m | | а | | п | о| » о | е | е |o 2 Lo 15 
| Мате | Reserved MPLL_CCS_CTRL 

ЕГІН С o 
ПЕ Е о а С а Е ВЕ СЗ Е С О С ОС С С 


MPLL_CFG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Bug [Ro [sc је | j 
MPLL CCS CTRL CCS function control 


5.23.2.86 DPLL_CFG3 


0x000001B4 DPLL_CFG3(0x00000074) DPLL_CFG3 


0x000011B4 DPLL_CFG3 SET DPLL_CFG3 SET 
0x000021B4 DPLL_CFG3 CLR DPLL_CFG3 CLR 
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Cer 2122 [ж] ЕСС [ [ [лә [тв Ге 
Teme 
ни | 


Reserved DPLL_CCS_CTRL 


Ly 
ЕГІН ООС o — — 
веза Е о СЗ а С а Е ВЕ СЗ Е С О [5] 


DPLL_CFG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме |рға [б sc |o _ 
ЕСС CON EN 5 IT RR 


5.23.2.87 GPLL CFG3 


са Ja [o ps o] [s [5 [24 [o T2 [7 2 [в [зт Ге 


Reserved 


Tee —— — 


EI soles els pega per repe ЕЛ ЕЙ 
ICHEEIEIEIEREIEREREREREREREREREN 
СИ mem] ССИ 
пре ë e ë oo o oo o 


ее | 550] КЕКЕ 


GPLL_CFG3 
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а va | C 
И ЕЕ СЛ ЕСЕН СЕНЕН — — — — — 


GPLL_CCS_CTRL [70 [Rw [9с |074 | CCS function control 


5.23.2.88 СР DAP PAD CTRL 
0х00000200 СР DAP РАО CTRL(0x00000000) 


0х00001200 СР DAP РАО CTRL SET СР АР РАО СТР 


0х00002200 CP_DAP_PAD_CTRL СІН CP DAP PAD CTRL 


| e |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 6 | 
| Мате == 


Reserved 


а | 


Reserved 


Type 


LTXNREREREREREREREREREREREREREREREN 


CP DAP PAD CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme qma e qe e 


СР DAP РАО S 7 0] —— n TG_DSP 

ES 2'00: PAD DAP 
2'01: DAP PAD 
2x: DAP DAP 
Note : DAP is from MAIN JTAG input. 


5.23.2.89 CA53_PROT_CTRL 


с» Ги [oo [= [=] or е [25 [аз [аз 212 | » Го [в [7 [15] 


Reserved 
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= MEN 
ПЕ | | ОСЗ С О ОСЗ ОСЗ ИСА ОО ОСЗ ОСЗ ОСЗ С ОСЗ СЗ СЗ 
ПТ ЕЕ | та | па | па ЕС С С | 22 СЗ СО 


| Мате | CA53_SPNIDEN CA53_SPIDEN CA53_NIDEN CA53_DBGEN 
Tye | ю | ve | ю | v | 


cab3 PROT CTRL 


Field Name Type а Незе! Description 
Value 


EIN pe [> 

CA53_SPNIDEN [15: 12] This register could — be written once 
AP Invasive Debug Enable.write function 
impl in aon apb reg.v 

CA53 SPIDEN [11: 8] NA This register could only be written once 
AP Secure Privileged Non-invasive 
Debug Enable.write function impl in 
aon apb reg.v 

CA53 NIDEN [7: 4] NA This register could only be written once 
AP Secure Privileged Invasive Debug 
Enable.write function impl in 
aon apb reg.v 

CA53 DBGEN [3: 0] NA This register could only be written once 
AP Non-invasive Debug Enable,write 
function impl in aon apb reg.v 


5.23.2.90 CSSYS CFG 


0x00000208 CSSYS configuration(0x00000000) | | CSSYS CFG | CFG 


Reserved 


Reserved GN BT TG | LTE is DJT | AG MJ CS CS cs cs 
ss WF | JT | JT AG | JT | TA SY SY SY SY 
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Е | АС | с 5 
_Е 5 N | Е | EN | мо m 
N N EN wo | 


[туре | no о | мо [по | ro | ro | мо | во | по | по | по | по | по | 
| Reset | о | о | о | о | о| о Тео Тото Те Ге [ol | ој о] 


CSSYS configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 

DAP_DEVICEEN [31] NA This register could only be written once 
DAP debug apb access enable 

DAP_DBGEN [30] NA This register could only be written once 
DAP invasive debug enable 

DAP_SPIDBGEN [29] NA This register could only be written once 
DAP security invasive debug enable 

сала [RO [s [o |  — — — --] 


umama |е Ч ОИ 


TG JTAG ЕМ This register could only be written once 
write function impl in aon apb reg.v 
LTE JTAG EN This register could only be written once 
write function impl in aon apb reg.v 
AON СМ4 DBGE | [7] NA This register could only be written once 
N write function impl in aon apb reg.v 
DJTAG EN NA This register could only be written once 
write function impl in aon. apb reg.v 
AG JTAG EN [5] NA This register could only be written once 
write function impl in aon apb reg.v 
MJTAG EN [4] NA This register could only be written once 
write function impl in aon apb reg.v 
CSSYS NIDEN [3] NA This register could only be written once 
write function impl in aon. apb гед.м 
CSSYS SPNIDEN | [2] NA This register could only be written once 
write function impl in aon apb reg.v 
CSSYS SPIDEN [1] This register could only be written once 
write function impl in aon apb reg.v 
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CSSYS_DBGEN NA This register could only be written once 
write function impl in aon_apb_reg.v 
5.23.2.91 SEC_MUX_DBG_EN 


Гар а а а аа аа а ое ee 


да 
hi p 
Reserved vice Reserved 
gen 


Reserved 


mux debug enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны “ыға qe qoc 


дар демсееп 5 Т control bit —— 
0 - Enable 
1 - Disable 

dap_dbgen_s [24] RW NA 0х1 control bit DAP_DBGEN. 
0 - Enable 
1 - Disable 


dap_spidbgen_s [23] RW NA 0х1 control bit DAP_SPIDEN. 
0 - Enable 
1 - Disable 


Leser emo [а [o ООО 


gnss_cm4_dbgen_ | [19] RW NA 0х1 control bit GNSS_CM4 DBGEN[3:0]. 
5 0 - Enable 

1 - Disable 
btwf cm4 dbgen | [18] control bit BTWF_CM4 DBGEN[3:0]. 
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5 0 - Enable 
1 - Disable 
aon cm4 dbgen  |[17] RW NA 0х1 control bit AON CM4 DBGEN[3:0J. 
5 0 - Enable 
1 - Disable 
RW NA 0х1 


сг5 dbgen s [16] control bit CR5 DBGEN[3:0]. 
0 - Enable 


1 - Disable 
cr5 niden s [15] control bit CR5 NIDEN[3:0]. 
0 - Enable 
1 - Disable 
[14] control bitcoresight DBGEN. 
0 - Enable 
1 - Disable 
control bitcoresight NIDEN. 
0 - Enable 
1 - Disable 
control bitcoresight SPIDEN. 
0 - Enable 
1 - Disable 


control bitcoresight SPNIDEN. 
0 - Enable 


1 - Disable 


ca53 dbgen s [10] control bitcab3 DBGEN[3:0J. 
0 - Enable 


1 - Disable 


ca53 niden s control bitcab3 NIDEN[S3:0]. 
0 - Enable 
1 - Disable 

ca53_spiden_s control bitca53_SPIDEN[3:0]. 
0 - Enable 
1 - Disable 

ca53 spniden s [7] control bitcab3 SPNIDEN[S:0J. 
0 - Enable 
1 - Disable 


Lese: — [es [о а бв БЕНЕН 
meses [to [Rw ws — [ox |сомоммлв — — — — 


5.23.2.92 CR5 PROT CTRL 


0x00000210 CR5 PROT CTRL(0x00000000) CR5 PROT CTRL 
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| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
[Name | m 
ОО + 


CR5_PROT_CTRL 


Field Name Type i Reset Description 
Value 


=== era fro pe s — 

CR5_NIDEN [1] This register could — be written once 
CR5 Non-invasive Debug Enable,write 
function impl in aon debug apb reg.v 

CR5 DBGEN NA This register could only be written once 
CR5 Debug Enable,write function impl in 
aon debug apb reg.v 


5.23.2.93 DBG DJTAG CTRL 


DBG DJTAG CTRL(0x00000000) 
Lew | — вва pure ставе | ова ла orm. se 
I wow _|______вва рид стан ова parae orm cin 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате [ем CS 


Reserved 
| пре | 


ET T 
ETINRERERERERERERERERERERERERERERES 
KCHEEIEIEIEREIERERERERERERERERENKE 


Reserved 
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LTXNREREREREREREREREREREREREREREREN 


DBG DJTAG CTRL 


Field Name Type ds Reset Description 
Value 


Ems СВЕ p — 


dbgsys cssys stm 
. nsguaren 


5.23.2.94 WTLCP CTRL 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕІЕЛЕЛЕЛЕ 
Tene Rm] 
sr 


Res | Res | Res 
Reserved erv erv erv 
ed ed ed 


Ee =- pe pepe] e 


зеиси S | 


WTLCP_CTRL 
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Field Name Type кен Reset Description 
Value 


e [espe Te T — 


WTLCP AON FR = wtl sys aon force = sleep 
СЕНТ 


WTLCP_AON_FR | [3] wtl sys aon force deep sleep 
C WSYS STOP 


——————— 
' G= = = D pss € 
x for во j fo 


5.23.2.95 WTL_WCDMA_EB 


WTL_WCDMA_EB(0x00000100) 
БЕШЕНЕ ee a ШӨ СЕ] РЕ 


' 


| Type | 


B 


EX па — — 
ис KENN E 
Peel PPP PPP О СЗ ОС ОС О Tt, 


WTL_WCDMA_EB 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


те [emp se СЛИНИ 


ш _М/СМОА = —— set clk enable. 
0: disable wcdma sys clock 
1: enable wcdma = clock 


С И | С 


WCDMA AUTO ——— auto-control clock enable. 
GATE EN 0: disable hardware control clock 
1: enable hardware control clock 


жеме — [mu [no [se СООО ООО 


5.23.2.96 WTLCP LDSP CTRLO 


| 0x00000248 | WTLCP LDSP CTRLO(0x18000000) | WTLCP LDSP CTRLO | LDSP CTRLO 


0x00001248 WTLCP LDSP CTRLO SET Wher Nom] CTRLO 


0x00002248 WTLCP LDSP CTRLO CLR Е oen 


ИСТИ EE ee я [в [77 
rr'uwwww— 


Set/CIr 


| Name | WTLCP_LDSP_BOOT_VECTOR 


WTLCP_LDSP_CTRL0 


Field Name Type - Reset Description 
Value 


WTLCP LDSP B | [31: 0] 0х1800 | wtlcp Ite ceva boot vector,after 
OOT_VECTOR 0000 map,address is 1800_0000 
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5.23.2.97 WTLCP_LDSP_CTRL1 


0x0000024C WTLCP_LTE_CEVA_CTRL1(0x00000001) WTLCP_LDSP_CTRL1 


0х0000124С WTLCP_LTE_CEVA_CTRL1 SET eee ста 


0х0000224С WTLCP_LTE_CEVA_CTRL1 CLR О 


| ви | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | тв | 17 | 16] 


Reserved 


pe | 07 

ООО 
[og И КЕ ЕЕ ЕН КӘНЕ EST] око Б ИЦ И 
ШС Е ед Ee ба зона ааа си 


ЕСТЕ 


- | Е 


Туре i С С m e 


Set/CIr 


WTLCP LTE CEVA CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме СЕБЕ |no [se о — — — — — —— 


WTLCP STOK | | [13] RW S/C 
DSP 
WTLCP STMS L | [12] RW S/C 
DSP 


WTLCP STDO L | [11] RW S/C 
DSP 

WTLCP ВТО LD | [10] S/C 
SP 

WTLCP STRTCK S/C 
_LDSP 

WTLCP_SW_JTA 

С ЕМА 105Р 
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ae ұғар И СЕ URN 


WTLCP_LDSP_E = —— this bit set , wtlcp Ite ceva won't go to 
XTERNAL WAIT power down state 


WTLCP LDSP B [E ве Б |ы |] if this bit set , wtlcp Ite ceva can boot. 
OOT 


5.23.2.98 WTLCP_TDSP_CTRLO 
0x00000250 WTLCP TDSP CTRLO0(0x18000000) WTLCP TDSP CTRLO 


0x00001250 WTLCP TDSP CTRLO SET WTLCP_TOSR PSR 


0x00002250 WTLCP_TDSP_CTRLO CLR А ЗА CTRLO 


= а Га [= [= [= [= = в а я [33 в [эт [| 
ње [cn ме _________| 


| Мате | WTLCP_TDSP_BOOT_VECTOR 


WTLCP_TDSP_CTRLO 


Field Name Type Set/Cle Reset Description 
ar Value 
М/ТЕСР_ТОЗР_В | [31:0] RW $/С 0х1800 | wtlcp tg ceva boot vector, after 
ООТ УЕСТОН 0000 map,address is 1800 0000 


5.23.2.99 WTLCP_TDSP_CTRL1 


0x00000254 WTLCP TDSP CTRLO(0x00000001) WTLCP TDSP CTRL1 


0x00001254 WTLCP_TDSP_CTRLO SET сае 


WTLCP_TDSP_CTRLO 
CLR 


| ви | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16] 


0x00002254 WTLCP_TDSP_CTRLO CLR 


Reserved 
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| те PO 
PS SE sees 


Set/CIr 


- | 


Type Eee pe p С m СНС 


Set/CIr 


WTLCP TDSP CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [ewe [qs је 


WTLCP STCK T = 

DSP 

WTLCP_STMS T | [12] RW S/C 
DSP 

WTLCP STDO T | [11] RW S/C 
DSP 


WTLCP STDI TD |[10] S/C 
SP 
WTLCP STRTCK S/C 
 TDSP 
WTLCP SW JTA RW S/C 
G ENA TDSP 
та [m [sc p | SS 
WTLCP_TDSP_E | [1] RW S/C if this bit set , wtlcp Ite ceva won't go to 
XTERNAL WAIT power down state 
WTLCP TDSP B БИ БӘЖ ІК if this bit set , wtlcp Ite ceva can boot. 
OOT 
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5.23.2.100 PCP_AON_EB 


0x00000280 PCP_AON_EB(0x00000000) PCP_AON_EB 
0x00001280 PCP_AON_EB SET PCP_AON_EB SET 


0x00002280 PCP_AON_EB CLR PCP_AON_EB CLR 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


Cie [| A 


- = 


л ШОО 


Set/CIr S/C 


PCP AON EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me С [RO pe је ү — 


PUBCP SYST В - 1] RW PUB CP SYST RTC enable 
TC_EB 0 : disable 

1 : enable syst 
PUBCP TMR EB | [10] RW PUB CP TMR enable 

0 : disable 

1: enable tmr 


Е TMR_RT PUB СР TMR пс enable 
0: disable 


1: enable пс tmr 


PUBCP_SYST_E PUB CP SYST enable 
B 0 : disable 
1 : enable syst 
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га disable 
: enable watch dog 
ee мое вт PUB СР WDG rtc enable 


0 : disable 
: enable 


PUBCP_ARCH_R PUB CP EIC йс enable 
TC EB 


0 : disable 
1: enable 
PUBCP EIC EB [4] PUB CP EIC 
0 : disable 
1: enable 


PUBCP EIC ВТС | [3] PUB CP EIC DV5 enable 
DV5 EB 0 : disable 


1: enable 


PUBCP EIC RTC PUB CP EIC RTC enable 
EB Ç : disable 
: enable 


5.23.2.101 PCP_SOFT_RST 


PUB SOFT RESET(0x00000400) 
PUB SOFT RESET SET 
0x00002284 PUB SOFT RESET CLR 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕСЕІІІ 
| Name | Reserved 


Type 


Reserved 
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= 


Set/CIr 


| Reset O |- EN 


PUB SOFT RESET 


SC9832E Device Specification 


U | | | ПО ПО | Í ` 
тег = CACERES a 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mee [ewe [qs С 


PUBCP_CR5_CO 
RE_SOFT_RST 


PUBCP_CR5_DB 
G_SOFT_RST 


PUBCP СН5 ET 
M SOFT RST 


PUBCP CR5 MP 
. SOFT RST 


PUBCP CR5 CS 
.DBG SOFT RS 
т 


PUBCP_TMR_SO 
FT_RST 


PUBCP_SYST_S 
OFT_RST 


PUBCP_WDG_SO 
FT_RST 


PUB кийчи cr5 CORE soft reset 
0: soft reset invalid 
1: soft reset valid 


PUB СР СН5 core DBG soft reset 
0: soft reset invalid 

1: soft reset valid 

trace cannot connect core debug. 


PUB CP CR5 ETM soft reset 

0: soft reset invalid 

1: soft reset valid 

Trace cannot get the trace data. 


PUB CP CR5 MP soft reset 

0: soft reset invalid 

1: soft reset valid 

this bit include bit10,bit9,bit8 function. 


PUB CP cr5 coresight interface soft 
reset 


0: soft reset invalid 
1: soft reset valid 
PUB CP TMR rset control 


0 : no effect 
1: reset 


PUB CP SYST rset control 
0 : no effect 
1: reset 
PUB CP WDG rset control 
> : no effect 

: reset 


PUBCP_EIC_SOF | [2] PUB CP EIC rset control 
T_RST 0 : no effect 
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БЕНЕН БЕНЕН БЕНЕН КЕС: ОИ 
ея Сәтен ЕЕЕ ия 
[mms ur СЕ Е СООТ И 


5.23.2.102 PUBCP_CTRL 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
Teme fd 
sr 
ма БН 222. 


К | 


Type SERS ooo 
| =" И 
| Reset | о | о | o | о | о о [о [о о [о [о [оо | 


PUBCP_CTRL 


Field Name Type та Reset Description 
Value 


СОС [e 8e СЕНИ 


AON ACCESS P | [1 = 
UBCP 


PUBCP CRS ST [12] S/C 
ANDBYWF 

PUBCP CR5 Fi [11] 

ANDBYWFE | 


r m m 
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[STOPPEDON | Т | | 


PUBCP CR5 121 S/C 
DLE 

PUBCP CR5 VAL S/C 
IRQO М 

PUBCP СВ5 VAL | [7] S/C 
FIQO_N 

РИВСР СВ5 ST S/C 
OP 

PUBCP_CR5_CS | [5] S/C 
YSACK_ATB 


РИВСР_СВ5_СА | [4] S/C 

CTIVE_ATB 

PUBCP CR5 CS | [3] RW S/C 

SYNC REQ 

Г ВСЕ d [2] RW S/C Ox1 

YSREQ_ATB 

` БО О ББ И оша 
emp | ЕАУ ______ 


5.23.2.103 SYS DBG SEL 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


MDAR_DBG_MOD_ SEL MDAR DBG SIG SEL 


mw- SOl ~ 


Set/CIr 
Reserved Reserved 


| Name- 
| Туре |n] 
| еве | о | о | о | о | о| о | о|о|о| о|о|о|о|о| [о | 


SYS_DBG_SEL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
MDAR_DBG_MO [31: 24] m qe Ей MDAR DBG Mode selection. 


MDAR_ DBG SIG | [23: 16] — ———— MDAR DBG Signal selection. 


Tena [isa no sc [о 
ЕЕГ ee ан 


5.23.2.104 MDAR HSDL CFG 


ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
ае О 


MDAR_HSDL_CFG 


Set/CIr S/C 
MDAR HSDL CFG 


ЕГЕ 
LINSERERERKRENKZEREREREREREREREREN 


MDAR HSDL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
MDAR HSDL CF | [81:0] ЕН У ЈЕ | MDAR HSDL configuration. 
G 


5.23.2.105 SYS DBG_SEL2 


0x000002B8 SYS_DBG_SEL2(0x00000000) SYS_DBG_SEL2 
0x000012B8 SYS_DBG_SEL2 SET SYS_DBG_SEL2 SET 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕЛ 
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Pme E] 
me [Um 


"> | па | а | > | п | ој о | е |" о | | ај» [>] | о] 
О 


- Reserved AON_DBG_SIG_SEL 


пе = m 
ET T 
ее ОГ То 


SYS ова SEL2 


Field Name Type hi Reset Description 
Value 


e ao e слани 


AON DBG MOD. Q——" DBG MODE selection. 

SEL 0: signal selection from aon reg. 
1: signal selection from djtag. 

дом ова SIG S | [7:0] NN T | AON DBG Signal selection. 

EL 


5.23.2.106 SUBSYS DBG CFG 


SUBSYS DBG CFG(0x00000000) 
| Bit (зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Мате | CR CC 


Reserved 


SUBSYS_DBG_SE 
Reserved L 
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ie Н | 
ее | С О ОС О ОС ОС ОС О С С ОС ОС С С То 


SUBSYS_DBG_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ees |o sc |o  — 


SUBSYS 0865 | гән | | [жиеш — SUBSYS DBG selection. 


5.23.2.107 AP LPC CTRL 


с 1212 |] = | = [а [>= | » ее [л [з 


Reserved 


Съ [m 
E = 
веза г 
ШИЕЛЗЕЛЕЛЕЛЕЛЕЛЕЛЕЗ ||| | | |е 


- — 


EQ 
E _ п o 
LYNREREREREREREREREREREREREREREREN 


AP LPC CTRL 


Field Name Type xd Reset Description 
Value 


Ре S| е 
ЕЕ стави сени = 
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|Ж) 


=== [er ө СОННИ 


таме 


5.23.2.108 WTLCP LPC СТВІ. 


Союз | wirer гес стяцоошоно | WILCP_LPC_cTAL | 
[оо | — прес ставе» | WIE рс ста SET 
ооа _|_____ттсвавостааа | WILCP_LPC.GTALCLR | 
са Jo [eoe e [5 = [25 [а T2 [7 | o Ге 7] пе] 
|= — 


Reserved 


—u—r a 


са 
ЕЗ ЕЛ pea epe E E ЕЗ 
ea oa i ЕС 


" Е 


EX es ga 


вис S | — 5) 


WTLCP_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mem eee [se [s 


ics) ЛАН БН И нана 


тезе ит СИ ЕИ ЕИ 


WTLCP_FRC_ST I aoo LPC force LP. 
OP_REQ 
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5.23.2109 PUBCP_LPC_CTRL 


са [oi [5 8 [28 [27 [25 Ds [28 [28 [22 [2712 [» [e] Ls] 

| Мате | Reserved 

ер T 
шека ОЕ ИО И 
KGSDSERKSKSESESESESRKUS 


RC Е 


E3 ss | г 


(вис В Cee > 


PUBCP_LPC_CTRL 


Field Name Type ЗР Reset Description 
Value 


ссии стаси ЕИ СОНИ 


ет БУУ: GR wam 


С ei qe E — 


PUBCP FRC ST —— y LPC force LP. 
OP_REQ 


5.23.2.110 RFTI_SOFT_RST 


0x000002D0 RFTI SOFT RST(0x00000000) RFTI SOFT RST 
0x000012D0 RFTI SOFT RST SET RFTI SOFT RST SET 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEAE] 
ru 


Reserved 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 550 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 
| те PO 


Set/CIr 


AN 


ЕГІ БЛЕЛЕЛЕЛІГІ 
ПЕ | Ee Ee ВЕ Ee и osos С ЕЕ o loo T7- 


RFTI SOFT RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mum [se |2 - 


rfti soft rst = — rset control 
0 : no effect 
1: reset 


LVDSRF CALI S LVDSRF CALI SOFT RST rset control 
OFT RST 0 : no effect 


1: reset 


RFTI2 LTH SOFT RFTI2 LTH rset control 
_RST 0 : no effect 


1: reset 


RFTI1 LTH SOFT RFTI1 LTH rset control 
_RST 0 : no effect 

1: reset 
БЕТІ SBI SOFT_ ВЕТ! SBI rset control 
RST 0 : no effect 

1: reset 


5.23.2.111 GLB_WCDMA_CTRL 


0х00000300 GLB_WCDMA_CTRL(0x00000000) GLB_WCDMA_CTRL 
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| Bit | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Ce 5 
LTXNREREREREREREREREREREREREREREREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


GLB_WCDMA_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШШШ СЕЛА И ИЯ 
wtlcp wcdma aut | [3] 

о gate en 

wtlcp wcdma soft | [2] RW NA 

. gate dis 

pubcp wcdma aut | [1] RW NA 

о gate en 

pubcp wcdma sof RW NA 

t gate dis 

5.23.2.112 PLL CLKOUT GATE 


0x00000400 PLL_CLKOUT_GATE(0x3FF73FF7) PLL_CLKOUT_GATE 


0x00001400 PLL CLKOUT GATE SET cc UE 


0x00002400 PLL CLKOUT GATE CLR ss r Pasa 


LPL | LPL | LPL | LPL 
го | во | го | го | PH 
р мі | мг | мз | №5 | - 
Е Е Е Е 
М М М М 
dE 
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| |. ee 
EIS | БИСИСИСИСИС Са С 22 


-E 


те Се Дете 
Preset | о | | 


PLL_CLKOUT_GATE 


=з" mme P аа РР | 
аг Value 

ОИ ЕСИ o [so О | 

sema fea [no [sc |o ПИ 


елін MAN | они 
зт [es [mw [б [s [SCS 
ОЕ [т [mw [б [s [SSCS 
ЕЕ ms [m [сб [s [SCS 
Ea И ж С НИИ 


ВЕСИ Е [mr [se [wr — 
Ce е ë = 
АЕ [en [Aw se [or [SSCS 
eoa ан и но 
weir owen [ns [m sc e — 


eser a И БИИ — — — — 
ОТТО m ss e] — j 
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пет [RO Де fo 
LPLL_CLKOUT_A | [13] 

UTO_GATE_DIS 

LPLL_DIV1_AUTO | [12] 

_GATE_DIS 

LPLL_DIV2_AUTO | [11] RW S/C Ox1 
_GATE_DIS 

LPLL_DIV5_AUTO 

- САТЕ DIS 

TWPLL_CLKOUT 

„ез САТЕ DI 

[7] 


TWPLL_DIV1_AU 
TO_GATE_DIS 


TWPLL_DIV2_AU 
ТО САТЕ DI 


TWPLL_DIV3_AU | [5] 

TO_GATE_DIS 

TWPLL DIV5 AU | [4] 

TO САТЕ DIS 

TWPLL DIV7 AU | [3] 

TO GATE 016 

GPLL_CLKOUT_A | [2] RW S/C 0х1 
UTO_GATE_DIS 

DPLL CLKOUT A | [1] RW S/C 0х1 
ОТО САТЕ 018 

MPLL_CLKOUT_A RW S/C 0х1 
UTO GATE DIS 

5.23.2.113 НМ СЕС SEL 


0x00000404 HM CFG SEL(0x00000000) HM CFG SEL 
0x00001404 HM CFG SEL SET HM CFG SEL SET 


0x00002404 HM CFG SEL CLR HM CFG SEL CLR 


Reserved 


we [| 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | 6 | 
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-- 


Set/CIr S/C 


пре [rf [ow [mw ЕС СВ С С [ow | ви С | ми | и | ти 


HM_CFG_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


era во [se |o [| — — — — — — 
MDAR_PMU_RPL | [12] RW $/С 

L CFG SEL 

LVDSRF CFG S | [11] RW S/C 

EL 

LVDSRF РЦ CF | [10] RW S/C 

G SEL 


Emu cesa [s jaw [б [s [| — — — — — —— 
тиске зе [m jaw [sco | — — — — — — — 
тїр сео ве [и [rw sc |o | — — — — — — — 
[беш ска sm [m m se [e | — — — — — — — 
for cross [m [m se [e | — — — — — — — 
ға сезі” [m [rw se б —] — — — — — —— 
еме” [m no sec j — — — — — — 
Lec corse [m [m fse [o ү — —  — — 
Ee во бео ври |w se | | — — — — — — — 


XTAL SIN СЕС. RW S/C 
SEL 


5.23.2.114 HM PWR CTRL 


0x00000408 HM PWR CTRL(0x00000000) HM PWR CTRL 
0x00001408 HM PWR CTRL SET HM PWR CTRL SET 
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ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ae ем о 


Reserved 


"i 
БЕ 


= ë EIEJCIEXCICIETE E. oo 


| зеџст | S/C 


HM PWR CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: — [meme se |o  - 
Ст ИВИС СЛ C  — 
Lesser [nn mr [se [e | — — — — — —— 
Loose Pi ep [пй [nw [эс |o —] — — — — — — — 
mur [m | js j j — — — — — —— 
эю fa few se [e —] — — — — — —— 
wars — [m [m se [e [| — — — — — —— 


[mise jie [m [б e —] — — — — _ 
oreo [m [mw [б e —] — — — — — —3J 
ушр fa [w [с e —] — — — — — —3] 
ОСЫ о --- 
шая т Геке т 


XTAL 26M BUF . 
PD 
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5.23.2.115 HM RST CTRL 


с 2122 е 1412212 [ж е Ге пе] 


Reserved 


я 


пре | o са | пи ти | та с | пи СЗ [e | e] 


| Зеиси | S/C 


nl зо 


O дог 
E ч пп то < 
| 
O 
= < 


HM_RST_CTRL 


Field Name Type ~ Reset Description 
Value 


СЕ ОО ЕСЕ СЕНЕН 
ее E I 
me e EN CN 


RPLL | | АРШ. RST — | 


ie CNW. [ss — 1$ —] ë — — 
тыға ят” [m [Aw [se [e T — — — — — —— 
“ент” Да [т se [e | — — — — — — 
forcast [m [m se [e | — — — — — — 
уыт fa [m se б T — — — — — —À 
Deme: — [m no se j — — — — — — — 
Пеле” m jo se j | — — — — — — — 
за ва во [m m fse [o | — — —  ——— —. 
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5.23.2116 M AAPC СЕС 


Е ЕКО ИСИСИСИСЕЕЛІСІГҮСТЕЛЕТЕЛЕЛЕН 


Po 
-E = КЕ : Е 
E 


a == — — 
Са 


RW 


M_AAPC_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕО ІСІН но с о ООО 


ААРС_С1 [25:24] | RW S/C 0х1 ААРС PGA gain control 
00 1.5x PGA дат 
01 2x PGA gain(default) 
10 3x PGA gain 


ААРС_С0 [23:22] | RW S/C 0х1 ААРС PGA gain control 
00 1.5x PGA дат 
01 2x PGA gain(default) 
10 3x PGA gain 


arcs [ип [mw se | SSS 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 558 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


"мес senes es [Aw [so [ov [SSCS 
feseves пета во sc |o [SSCS 


APCOUT_SEL [15] RW S/C APCOUT_SEL 
0, select APCOUTO;(default) 
1, select APCOUT1; 


AAPC LOW V C | [14] RW S/C Output low voltage control 
ON 0: output low voltage is about 50m V 
(default) 
1: output low voltage is about 200mV 
AAPC D [13: 0] RW S/C ААРС 14bit data in 
14'h0000 


5.23.2117 ПАР DJTAG СТА! 


0x00000430 DAP DJTAG CTRL(0x00000000) DAP DJTAG CTRL 
0x00001430 DAP DJTAG CTRL SET DAP DJTAG CTRL SET 


0x00002430 DAP DJTAG CTRL CLR DAP DJTAG CTRL CLR 


| Bi | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 | 
| Мате | Reserved 


2. 


тэ лі 
ни 
LTXERKRERERERERERERERERERERERERKREN 


DAP DJTAG CTRL 


Field Name Type | Set/Cle | Reset Description 
ar — 


DAP_DJTAG_EN — —— Path enable from aon reg. 
0: Disable; 
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5.23.2118 СОМ БЕСІ 


с» 1121212 4 2222 е Ге [15] 


LTE РСС5СС БЕТІ СІК SW CFG Reserved 


м | м 
ЕГІН = С o 


Reserved 


CGM_REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
LTE PCCSCC R | [31:24] | RW S/C 
FTI CLK SW CF 
G 


——== 


5.23.2.119 СМА МТ ВЕО SRC EN 


0х00000448 INT ВЕО ЗЕВС EN(OxFFFFFFFF) CM4_INT_REQ_SRC_EN 


0x00001448 INT_REQ_SRC_EN SET INT_REQ_SRC_EN SET 
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0x00002448 INT REQ SRC EN CLR INT REQ SRC EN CLR 


| Bt | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 
int_ 


en 2 
Type еи | пи | пи | пи | пи | пи | пи | пи | пи | пи | пи Ген ен | пи | пи Ген 
sever | se | se [se | se | se [se | se | se [se | se | se [ se | se | se [e | 56 
ви |15|14 | 1з | 12 | и | "о о | в | 7 | е | за | з | 2 | |o 
у : у int int int int 


int_ int_ Я я Я я int_ 
wen 
gn 
Ss. 


en en са Е 7 = 
Time [or [re | и |= | пи | ви | ви са | ти | пи | ви | ви С | ти | 
Ser | sc [se se | ве [ве] 


INT_REQ_SRC_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 

int pub hardware | [31] RW S/C 0x1 

_ dfs exit en 

int pub dfs compl | [30] RW S/C 0x1 

et en 

en 


нава [es [Aw se [т | — — — — — — — 


en 


Uma [es [AW se |o | — — — — — — — 


en 
en 
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n 

_еп 

ана | је ји | 
int busmon wcn | [20] 

en 

int wtlcp Ite мда | [19] 

rst en 

int wtlcp tg wdg [18] 

ret en 


int pcp wdg en Ше ам. Лас for 


int wcn btwf wdg = 
_en 
_en 
int pwr down all [14] 
en 


СЕ Я 
a и {эу rC CC — 
ПЕТЕР [nm nw se or | — — — _ 
Pme mre [пй |w se [or | — — — — — — — 
емее” [m [AW sc |o | — — — — — — — 
semen [m |w se |o | — — — — — — — 


pem ја Sl | 
en 

int_chn_start_chn3 RW S/C 0х1 

_еп 

int_chn_start_chn2 | [5] RW S/C 0х1 

_еп 

int_chn_start_chn1 | [4] RW S/C 0х1 

_еп 

_еп 


а а —[m se [e — — — — — — — — 
тіге “|і [т [se o T — — — — — — — 


5.23.2.120 СМА INT REQ  SRC ЕМІ 


0x0000044C INT REQ SRC EN1(0x0000FFFF) СМ4 INT ВЕО SRC EN 
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ИЕ ОЕ ЛЫТ АСАБ 
коштао | INTREG SARGENT SET | INT EQ ВАС ні SET. 
овас | пиовововиан | INT_REG_SRC_ENT CLR 
| в! |з1 | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | тв | 17 | ve | 
| Мате | Reserved 

е 07 
| “с s SS 


F 
пето етее а 


= сЕ ЕС ЕСЕ ЕС foo Lar Lo 


ET 


INT REQ SRC ЕМ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ ERN RN 


кеін Ne m [LLL 
int req mdar ap | [14] 
en 


int req dispo en (NA Rw |90 [oa | 
ме a) [ar [se — |] — — — — — 


muet Мп [w se [е — — — — — — 


ren 


nome ре [m —[m [sc [oe | — — j] 


int aon dma cm4 RW S/C 0х1 
en 
int mbox src cm4 | [7] RW S/C 0х1 
en 
en 
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mowe [m [m se [or | — — _ 
memnon [t [RW se |o | — — — — — — — 
теті әнге [m — [mr fse |o — — — — — — — 


бабата тов [m — [m sc [oe | — — — — — —— 


n 


иртә um [m [б e L — — — — ——  —] 


5.23.2.121 АОМ MTX MAIN LPC CTRL 


0x00000450 AON MTX MAIN LPC CTRL(oxoo0000rF) | AON МТХ MAIN LPC_C 
AON МТХ MAIN. LPC C 
0x00001450 AON MTX MAIN LPC CTRL SET Vac 


0x00002450 АОМ MTX MAIN LPC CTRL CLR А МА РО с 


Т | Б/Е ЕЕЕ |в (ЕДЕН ЕЕ ЕЕЕ ЕЦЕ |ы 


аоп 
Reserved 


aon_mtx_main_lp_num 


AON_MTX_MAIN_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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aon тих main lp | [16: 1] RW S/C 0х71 wait cycle number for Ірс gating clock 
num after cactive deasserted. 
RW $/С 0х1 
b 


aon_mtx_main_lp_ enable signal of Ipc for aon main то 
е : enabel Ірс 
0: bypass Ірс 


5.23.2.122 AON МТХ МО [РС CTRL 


0х00000454 AON MTX МО РС CTRL(0x000000FF) AON МТХ MOSLPG, сте 
0x00001454 AON MTX M0 LPC CTRL SET AON мтх D ND" 


0x00002454 AON MTX МО LPC CTRL CLR aa ony ll 


ES Ae se e See ПИ enn 


Zw 


aon mtx mO lp num 


AON МТХ МО LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese en [нб [56 


aon mtx mO lp n | [16: 1] RW S/C 0х71 wait cycle number for Ірс gating clock 
um after cactive deasserted. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 565 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


aon mtx mO lp e enable signal of Ipc for aon mtx то. 
b 


1: enabel Ipc 
0 : bypass Ipc 


5.23.2.123 AON МТХ М1 ІРС CTRL 


0х00000458 AON_MTX_M1_LPC_CTRL(0x000000FF) а ече 
0x00001458 AON MTX M1 LPC CTRL SET AON MTE MLPC d 


0x00002458 AON_MTX_M1_LPC_CTRL CLR AAMU ЗА + 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


Ра - 


aon mtx mí lp num 


Set/CIr S/C 


AON MTX M1 LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme — [manm [б о | — — — — — —3 


aon mtx mí lp n |[16: 1] RW S/C Ox7f wait cycle number for Ірс gating clock 
um after cactive deasserted. 

aon mtx mí lp e RW S/C 0х1 enable signal of Ipc for aon mtx m1. 
b 1: enabel Ipc 
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5.23.2.124 AON MTX М2 LPC CTRL 


0x0000045C AON MTX M2 РС CTRL(0x000000FF) ЕЕ ЕАН 
0х0000145С АОМ МТХ M2 LPC СТВІ SET а Ме ЕРЕ Gea 


ETE | AON MTX M2 LPC_CTRLCIR 5 MTX_M2_LPC_CTRL CLR 


sO 


- — 


доң мти e МТХ М2 ІРС СТН 
^он мти e 


| аа 


aon mtx m2 lp num 


AON MTX M2 LPC CTRL 


Field Name Type ds Reset Description 
Value 


Ems eene Te T — 


aon mtx m2 lp n |[16: 1] 0х71 wait — number for Ipc gating clock 
um after cactive deasserted. 


aon mtx m2 lp e RW S/C 0х1 enable signal of Ipc for aon mtx m2. 
b 1: enabel Ipc 
0: bypass Ірс 
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5.23.2.125 AON МТХ МЗ LPC CTRL 


0х00000460 AON_MTX_M3_LPC_CTRL(0x000000FF) ни 
0х00001460 AON MTX M3 [РС СТВІ SET Аиы E 


0x00002460 AON MTX M3 LPC CTRL CLR ro iA 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


-— — 


| > 
s| | 

EXEREREREREREREREREREREREREREREN 
EIJEIESEIEREIEREREREREREREREREN 


aon mtx m3 lp num 


Set/CIr 


Сзан ____ 


AON MTX МЗ LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me — [eme [qs је — 


aon mtx m3 lp n |[16: 1] 0х71 wait — number for Ipc gating clock 
um after cactive deasserted. 
aon_ mtx m3 lp e enable signal of Ipc for aon mtx m3. 
1: enabel Ipc 
0 : bypass Ірс 


5.23.2.126 AON MTX M4 LPC CTRL 


0x00000464 AON MTX М4 LPC CTRL(0x000000FF) AON MTX M4 LPC CTR 
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=“ = 
0х00001464 AON МТХ МА LPC СТВІ SET т гн 


АОМ МТХ МА ІРС СТВ 
ІСІН 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | 16 | 


-— — 


е > 


0х00002464 AON_MTX_M4_LPC_CTRL CLR 


EX 


aon mtx m4 lp num 


LS 


AON MTX M4 LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes — qempe pe po] — 


aon mtx m4 lp n | [16: 1] Ox7f wait cycle number for lpc gating clock 
um after cactive deasserted. 
aon mtx m4 lp e enable signal of Ipc for aon mtx m4. 
1: enabel Ipc 
0 : bypass Ірс 


5.23.2127 AON МТХ M5 [РС CTRL 


0x00000468 АОМ МТХ М5 LPC CTRL(0x000000FF) АОН МТХ М5 ІРС СТН 
0x00001468 АОМ МТХ M5 ІРС CTRL SET а а 
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AON | а EUR LPC CTR 


0x00002468 AON MTX M5 LPC CTRL CLR 


ICNEIJEIEIJEJEJEJEIEIEIEJEREJEIEIERES 


Mom 


Eme 5. 
E 


aon mtx m5 lp num 


LIEN 


AON MTX M5 LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me то [qs је — 


aon mtx m5 lp n |[16: 1] Ox7f wait — I number for Ipc gating clock 
um after cactive deasserted. 
aon_ mtx_m5_Ip_e enable signal of Ipc for aon mtx m5. 
1: enabel Ipc 
0: bypass Ірс 


5.23.2.128 AON МТХ 50 LPC CTRL 


0х0000046С AON MTX $0 LPC CTRL(0x000000FF) AON_MTX_S0_LPC_CTR 
0x0000146C AON_MTX_S0_LPC_CTRL SET dali жіне 


0x0000246C AON_MTX_S0_LPC_CTRL CLR SML о ree 
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Reserved 


аоп тіх 50 Ір пит 


AON МТХ S0 ІРС CTRL 


Field Name Type e Reset Description 
Value 


С epe pee T — 


aon mtx sO lp nu т 1] Ox7f wait ——nA Q— number for Ipc gating clock 
m after cactive deasserted. 


aon mtx sO lp eb RW S/C 0х1 enable signal of Ipc for aon mtx 50. 
1: enabel Ipc 
0: bypass Ірс 


5.23.2.129 AON МТХ 51 LPC CTRL 


0x00000470 AON_MTX_S1_LPC_CTRL(0x000000FF) AON_MTX_S1_LPC_CTR 
0x00001470 AON MTX S1 LPC CTRL SET оса на ee 


0x00002470 AON MTX S1 LPC СТНІ СІН ас 


Reserved 
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С 
ie ера 
ЕСІ БЕНЕН” j= 


аоп тіх 51 Ір пит 


Set/CIr 


AON MTX S1 LPC CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme for [Ro sec |> _ 


aon тіх 51 lp пи | [16: 1] 0х71 wait n——— number for Ipc gating clock 
m after cactive deasserted. 


aon mtx 51 lp eb RW S/C 0х1 enable signal of Ipc for aon mtx $1. 
1: enabel Ipc 
0: bypass Ірс 


5.23.2.130 AON_MTX_S2_LPC_CTRL 


0х00000474 AON_MTX_S2_LPC_CTRL(0x000000FF) D E 
0x00001474 AON МТХ S2 LPC СТВІ SET idi. ара 


0x00002474 AON MTX S2 LPC CTRLCLR ніні еър 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


оо 


е С EI 
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ETNNREREREREREREREREREREREREREREREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


аоп тіх 52 Ір пит 


е | о] 


AON МТХ S2 LPC СТА 


Field Name Type ное Reset Description 
Value 


same ep pee Te — 


aon тих s2 lp nu - 6: 1] Ox7f wait €—— number for Ipc gating clock 
m after cactive deasserted. 
aon mtx s2 lp eb RW S/C 0х1 enable signal of Ipc for aon mtx $2. 

1: enabel Ipc 

0: bypass Ірс 


5.23.2.131 AON MTX S3 LPC CTRL 


0x00000478 AON_MTX_S3_LPC_CTRL(0x000000FF) ЕЕ Е 
0х00001478 АОМ МТХ S3 LPC CTRL SET Rr rnc 


БАИ | AONLMTX.s3_LPC_CTRLCLR 0 - МТХ S3 ІРС CTRL СІН КОМ MTX | CTR 


E ны 


| — 


= Шш 
ee Se a ERR. 
ви | | па | па | eie е | | „|| [е 
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aon_mtx_s3_lp_num 


вези [о [а Го [о [а [2 [о | | 


AON_MTX_S3_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me ona во [qs је 


aon- mtx 83 lp nu | [16: 1] Ox7f wait е number for Ірс gating clock 
after cactive deasserted. 


aon тих 53 lp eb enable signal of Ipc for aon mtx $3. 
1: enabel Ipc 
0 : bypass Ірс 


5.23.2.132 AON МТХ 84 LPC CTRL 


0х0000047С AON MTX S4 LPC CTRL(0x000000FF) AON MTX S4_LPC_CTR 
0x0000147C AON. MTX S4 LPC СТВІ SET dicii 7 зман 


0х0000247С AON MTX. S4 LPC СТВІ CLR ub e ee 


Бена ЕЕ ES ES ае 


IE 


ка, ұ ЦЫұ(| M 
swe) se] 


aon mtx 54 Ір num 
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а 


ее ОТ С 


AON МТХ 54 ІРС CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [вакт јао [56 | 


aon тіх 54 lp nu | 16: 1] RW $/С Ox7f wait cycle number for Ipc gating clock 
m after cactive deasserted. 
aon mtx s4 lp eb RW S/C 0х1 enable signal of Ipc for aon mtx 54. 

1: enabel Ipc 

0 : bypass Ірс 


5.23.2.133 AON_MTX_S5_LPC_CTRL 


0х00000480 AON MTX S5 LPC CTRL(0x000000FF) Retest қашады 
0x00001480 AON_MTX_S5_LPC CTRL SET uo заа 


0x00002480 AON MTX S5 LPC CTRLCLR а и i 


| вт |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | 16 | 


аоп 
Reserved я 


аоп тіх 55 Ір пит 
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AON_MTX_S5_LPC_CTRL 


Field Name Type RUD Reset Description 
Value 


таға ec pe [е T — 


aon тіх 55 lp пи m 1] Ox7f wait —— ERN number for Ірс gating clock 
m after cactive deasserted. 


aon mtx 55 lp eb RW S/C 0х1 enable signal of Ipc for aon mtx $5. 
1: enabel Ipc 
0: bypass Ірс 


5.23.2.134 АОМ МТХ S6 ІРС CTRL 


0х00000484 AON_MTX_S6_LPC_CTRL(0x000000FF) СА 56 ІРС СТН 
0х00001484 АОМ МТХ S6 LPC СТВІ ЗЕТ о 


VO | AONLMITX.$6_LPC_CTRLCLR 0 - MTX 56 ІРС СТВІ СІН АОМ_МТХ pa Ш LPC_CTR 


WHEEL a ын 


| — 


=> oO M 


ЕЯ 
EX 


aon mtx s6 lp num 


AON MTX S6 LPC CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


келен [Brin so [56 — 


aon mtx s6 lp nu | [16: 1] RW S/C Ox7f wait cycle number for Ipc gating clock 
m after cactive deasserted. 
aon mtx s6 lp eb RW S/C 0х1 enable signal of Ipc for aon mtx 56. 

1: enabel Ipc 

0: bypass Ірс 


5.23.2.135 AON_MTX_S7_LPC_CTRL 


0х00000488 AON_MTX_S7_LPC_CTRL(0x000000FF) iu. v ДЦ 
0x00001488 AON МТХ S7 LPC СТВІ SET N W 


0x00002488 AON_MTX S7_LPC_CTRL CLR NN din com 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


aon 
Reserved Ж 


aon_mtx_s7_lp_num 


AON_MTX_S7_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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aon- mtx s7 lp nu | [16: 1] Ox7f wait —— —'QƏə—-. number for Ipc gating clock 
after cactive deasserted. 


aon mtx s7 lp eb enable signal of Ipc for aon mtx 57. 
1: enabel Ipc 
0 : bypass Ірс 


5.23.2.136 GPU2DDR LPC CTRL 
| 0x0000048C | GPU2DDR_LPC_CTRL(0x000000FF) | GPU2DDR LPC СТВІ. | LPC CTRL 


0x0000148C GPU2DDR LPC CTRL SET GPU2DDR E an. CTRL 


0x0000248C GPU2DDR_LPC_CTRL CLR ча u^ А ME 


ИСИЕЛИЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЛЕЛЕЗ 


ГГ ( 


gs 
за у 
E 


gpu2ddr async bridge lp num 


БІЗІ E 
вези | ИСА Го [о Ро С СА СА ОС EE С Е С С С EE 


GPU2DDR_LPC_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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gpu2ddr_async_br | [16: 1] RW S/C Ox7f wait cycle number for Ірс gating clock 
idge lp num after cactive deasserted. 
W S/G 0x1 


gpu2ddr_async_br R enable signal of Ipc for gpu to ddr async 
idge lp eb bridge. 

1: enabel Ipc 

0: bypass Ірс 


5.23.2.137 WTLCP2DDR_LPC_CTRL 


0x00000490 WTLCP2DDR LPC CTRL(0x000000FF) WTLCP2DDR LPC CTRL 


0x00001490 WTLCP2DDR LPC CTRL SET а. xe 


0x00002490 WTLCP2DDR LPC CTRL CLR У А alin 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


EN 


wtlcp2ddr async bridge lp num 


WTLCP2DDR LPC CTRL 


Flame | Pn | Type [Seve Res | беииш 
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x a ао 
=== me [e T — — — — 


wtlcp2ddr_async_ | [16: 1] 0х7# wait cycle number for Ipc gating clock 
bridge lp num after cactive deasserted. 


wtlcp2ddr async . enable signal of lpc for wtlcp to ddr 
bridge lp eb async bridge. 


1: enabel Ipc 
0 : bypass Ірс 


5.23.2.138 WCN2DDR LPC CTRL 


0x00000494 WCN2DDR LPC CTRL(0x000000FF) WCN2DDR LPC CTRL 


0x00001494 WCN2DDR LPC CTRL SET Pug а endi 


0x00002494 WCN2DDR LPC CTRL CLR k Qa +. ГЕРС. CTRL 


Cae а аа Г аа я а ее а e] v7] 


JR 


зл KENN E 


- wcn2ddr async bridge Ір num 


T 
S/C S/C 
азе |» EE EE EE EE ERES EE 


WCN2DDR LPC СТА 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


паво meme sc |o  - 


wcn2ddr async br | [16: 1] RW S/C Ox7f wait cycle number for Ірс gating clock 
idge lp num after cactive deasserted. 
W S/G 0x1 


wcn2ddr_async_br R enable signal of Ipc for мсп to ddr async 
idge lp ер bridge. 

1: enabel Ipc 

0 : bypass Ірс 


5.23.2.139 MM2DDR LPC CTRL 


0x00000498 MM2DDR LPC CTRL(0x000000FF) MM2DDR LPC CTRL 


0x00001498 MM2DDR LPC CTRL SET Ааа C CTRL 


0x00002498 MM2DDR LPC CTRL CLR АС ri ссн 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


mm 
Reserved 


mm2ddr_async_bridge_lp_num 


MM2DDR_LPC_CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


[eevee палто sc |o  - 


тт2ааг async br | [16: 1] RW $/С 0х7! wait cycle number for Ірс gating clock 
idge lp num after cactive deasserted. 
W S/G 0x1 


mm2ddr async br R enable signal of Ipc for mm to ddr async 
idge lp eb bridge. 

1: enabel Ipc 

0 : bypass Ірс 


5.23.2.140 AON2DDR LPC CTRL 


0x0000049C AON2DDR LPC CTRL(0x000000FF) AON2DDR LPC CTRL 


0x0000149C AON2DDR LPC CTRL SET ~~ 


0х0000249С AON2DDR LPC СТВІ CLR Na С 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


42-00 


aon2ddr async bridge lp num 


AON2DDR LPC CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ea И Е |5 - 


aon2ddr_async_br | [16: 1] Ox7f wait EE number for Ірс gating clock 
idge lp num after cactive deasserted. 


aon2ddr async br enable signal of Ipc for aon to ddr async 
idge lp eb bridge. 


1: enabel Ipc 
0 : bypass Ірс 


5.23.2.141 СМА42АОМ LPC CTRL 


0x000004A0 CM42AON LPC CTRL(0x000000FF) CM42AON LPC CTRL 


0x000014A0 CM42AON LPC CTRL SET PR <= ilia 


0x000024A0 CM42AON LPC CTRL CLR QJ. rh CTRL 


ИЛШЕЛЕЛЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗ 


-— — 


cm4_to_aon_axi_lp_num 


CM42AON LPC CTRL 
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x — [vu] — 
=== me e T — — — — 


cm4 to aon axi | | [16: 1] Ox7f wait cycle number for lpc gating clock 
p num after cactive deasserted. 


cm4 to aon axi | 
p eb 


қ sabt Ipc 
0: bypass Ірс 


5.23.2.142 OVERHEAT_CTRL 


0x00000510 OVERHEAT_CTRL(0x0000003C) OVERHEAT_CTRL 
0x00001510 OVERHEAT_CTRL SET OVERHEAT_CTRL SET 


0x00002510 OVERHEAT_CTRL CLR OVERHEAT_CTRL CLR 


| Bi | зт зо | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 | 
| Мате | Reserved 


SSS n 
| Reset | ООВ В ВЕ К МОВА Е ОЕ К ПИ | И 
PW ERN EE СВ КЕ Е TR ЕЕ СД СВ ШЕ 


4 | 


Set/CIr 


Са о | |. ne 


OVERHEAT CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dee: а [wo se | | — — — — — — — 
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0: Not alarm pmic. 
1: alarm pmic. 
ae INT ADIE . THMO interrupt to alarm pmic 


0: Not alarm pmic. 
1: alarm pmic. 


THM1 OVERHEA THM1 overheat alarm to alarm pmic 


U" AM ADIE 0: Not alarm pmic. 


1: alarm pmic. 


THMO OVERHEA ТНМО overheat alarm to alarm pmic 
И. ні ADIE 0: Not alarm pmic. 


1: alarm pmic. 


THM1 OVERHEA THM!1 overheat reset to reset даје. 
T RST. DDIE EN 0: Not reset ddie. 


1: Reset ddie. 


THMO OVERHEA THMO overheat reset to reset ddie. 
T RST DDIE EN 0: Not reset ddie. 


1: Reset ddie. 


5.23.2.143 SKLE TMPO 


SKLE TMP(0x00000000) SKLE TMPO 
SKLE TMP SET SKLE TMP SET 


SKLE TMP CLR SKLE TMP CLR 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
name | чЗҰ%ы Ум | | 


SKLE TMPO 


T 


mar O къ 
L3ERERESKEREREREREREREREREREREREREN 
ви | пе | па | па | па [т | по |» [о | е |» | e | [е 
ИИСУСЕ 
е Та 


SKLE_TMP 
Field Name Type Set/Cle | Reset Description 
ar Value 
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5.23.2.144 SKLE TMP1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
пе em 


SKLE TMP1 


гг 

с ЕЕ | та |а | па | е ә | е Е СЗ Е 

| Мате | ЗКГЕ ТМР1 

ее DP PPP PPP Пе Пере Ре 


SKLE_TMP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe [зт [w sc fo | 


5.23.2.145 SKLE_TMP2 


се 1212 1412121 [ж [л Ге [15] 
ru О О 


SKLE_TMP2 


пе С [2 О ОС ОС ОСЗ О ОСЗ ОСЗ ОСЗ Е ОСЗ ОСЗ ОСЗ 
ПТ КЕ | та Е | па | С С 2 [0] 


SKLE_TMP2 
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LINSEREREREREREREREREREREREREREREN 


SKLE TMP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


БЕ тиро [mes [w sc fo | 


5.23.2.146 SKLE TMP3 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ње |_____________љеље CS 
u — a 
Ei Er EIER ICH b c ЗС ER 
ви | пе | па | та | па | и | по |» [в | [ |» | e | [0] 
| Мате | SKLE_TMP3 

е TPP Plat) ОС С ОС ОС С ОЗ СЗ С 


SKLE_TMP 


Field Name Type аа Reset Description 
Value 


эы ЕЕ ви 186 19. - 


5.23.2.147 DBG_PWRUP_SEL 


0x00000524 DBG_PWRUP_SEL(0x00000000) DBG_PWRUP_SEL 
0x00001524 DBG_PWRUP_SEL SET DBG_PWRUP_SEL SET 


Cer Те [а [22 [т [л [тв [лт [ 15. 


Reserved 
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ле | 


DBG_PWR 
ъ= Se 


DBG_PWRUP_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ е0 


L 


5.23.2.148 ВУВААООНО 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


RVBAADDRO 


ed 
тле [m] 222242... 


LY | [ер ОС ОЗ ОСЗ ОО СЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
2 То 
| Мате | RVBAADDRO 

е | о | [Ре О ОСЗ ОС ОС ОЗ С ОС ОС О СЗ С С 


RVBAADDRO 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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5.23.2.149 RVBAADDR1 


са ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 


RVBAADDR1 


RW 
[Reset | о | о | о | о | о | о [о То |о | о |о ро ро |" | ој: 
| ви | 15 | 14] 1з | 12 м | пој je | 7 | 6 | 5 | 4|з|2 | 1 [о | 
| Мате | RVBAADDR1 
Peset | о | о | о | о | о| о | о | о | о | | [оо [| 


RVBAADDR1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Пет ее о ЕСЕН танін 


0 


5.23.2.150 RVBAADDR2 


Ten Ги Го» [Ти |» [» 2121 |» e] [7 [в 


RVBAADDR2 


те [9] — — — ————————— —À 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 589 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 


LI | [2 О ОС ОС ОСЗ О СЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
ПТ ЕЕ | | па | пе | С С |» е С СЗ | [2 Те 


RVBAADDR2 


е | о | О О Ро ОС ОС ОСЗ О ОС С ОС О СЗ СЗ 


RVBAADDR2 


Field Name Type шы ы Reset Description 
Value 


=== = qe Синия 


0 


5.23.2.151 RVBAADDR3 


ИСТИ ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІРЕЕІЕЛЕЛЕЛЕ 


RVBAADDRS3 


ed 
ES си 


LI SEREZERERERERERERERERERERESEREN 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
| Name | RVBAADDR3 

ее | 115115 


RVBAADDR3 
Field Name Type Set/Cle | Reset Description 
ar Value 
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5.23.2.152 AA64N32 


ICHEIJEJEIEIEZEIJEIEREIEIEREIEIEREZEI 
Се s r aa 


Reserved AA64nAA32 


Name. 
| ~ - 
LTNERKREREREREREREREREREREN 


AA64N32 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[meer — Era [Ro [so [s i 
КТП... 


5.23.2.153 CA53_EDBGRQ 


Cen 2121242 [а [ет | » е Ге [15] 
Teme 


Reserved 


w) 5 
Peel С e e О ОС ОС ОС О ОС ОС ОС О С СЗ С 
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_ и peee а и Г Гер] 


| С ООО 
ее ТО С С То 


CA53_EDBGRQ 


Field Name Type his Reset Description 
Value 


mes lea СИИИ ЕНИ СЭН 
ЕЕ CEA NN EUN ГЕН NU WE. c c 


5.23.2.154 PUBCP SIM1 TOP CTRL 


0x00000540 PUBCP SIM1 TOP CTRL(0x00000000) “гісін 
0х00001540 PUBCP SIM1 TOP CTRL SET MEE EUNT 


0x00002540 PUBCP SIM1 TOP СТВІ СІН о 


| ви 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 


Eme [Um 


- Е 


s| нн 
пее ТОТ С С 


PUBCP_SIM1_TOP_CTRL 
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— И ЛИИ 
а о kee | — — — — — — 
paman [m [m so [o | — —  — ———— — 


n 
n 


ol 
ol 
n 


5.23.2.155 PUBCP SIM2 TOP CTRL 


0x00000544 PUBCP SIM2 TOP CTRL(0x00000000) wa qam сн 
0x00001544 PUBCP SIM2 TOP CTRL SET мше еа 


0x00002544 PUBCP SIM2 TOP CTRL CLR Е 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


me [m 
4000-27 


Set/CIr 


- BH 


КОО сетш 
[rose Е о а а С а Е ВЕ СЗ С С ИСА С ОЗ ИЗ С 


PUBCP_SIM2_TOP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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eea [зы [wo [se fo] SOS 
ЕЕ [m [w [sc j | ——— — — — — — 


n 
n 


ol 
ol 
n 


5.23.2.156 PUBCP SIM3 TOP CTRL 


0x00000548 PUBCP SIM3 TOP CTRL(0x00000000) NC. ИЗ ТОР СТН 
0х00001548 PUBCP SIM3 TOP CTRL SET ке 


0х00002548 PUBCP SIM3 TOP CTRL CLR мар on 


EE | ЕЕ S БИЕШ ЕЕ eee | 


Reserved 


Dm | 


- B 


„з ————— 
к= ТОТ T [> 


PUBCP_SIM3_TOP_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле” [Era [б sc o  — 
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емер m mE — — 
pu" 
n 


ol 
ol 
n 


5.23.2157 АР SIM TOP CTRL 


0x0000054C AP SIM TOP CTRL(0x00000000) AP SIM TOP CTRL 
0x0000154C AP SIM TOP CTRL SET AP SIM TOP CTRL SET 


0x0000254C AP SIM TOP CTRL CLR AP SIM TOP CTRL CLR 


| e | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


= ëo o 


: 65 


Set/CIr 


AP SIM TOP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме [mus [wo se fo | —— — — — — — — 


юзткы [m [m js j ү — — — —  — 
Fa sim aseo [t [rw se | j — — — — — — — 
Е | [rw [se [o | — — — — — — —À 
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Е w sc |o —] — — — — — — —À 
вр вт оре По [rw [se o | — — — — — — — 


5.23.2.158 SYS DEBUG BUS SEL CFG 


0x00000550 SYS DEBUG BUS SEL CFG(0x00000000) | 9 S-DEBUG BUS SEL. 
SYS DEBUG BUS SEL. 
0x00001550 SYS DEBUG BUS SEL CFG SET beer 


SYS DEBUG BUS SEL. 
0x00002550 SYS DEBUG BUS SEL CFG CLR CFG CLR 


КЕнЕШ egere Eee re edes dem aede neg Es] 


reg dbg bus sel ap reg dbg bus sel pubcp 


Set/CIr S/C 


Ew [WP | 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


| Name | reg dbg bus sel wtlcp reg dbg bus sel wcn 
Type 


SYS DEBUG BUS SEL CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ap 


reg dbg bus зе! | [23:16] | RW S/C 
pubcp 
reg ара bus sel | [15: 8] RW S/C 
wtlcp 
reg ара bus sel | [7:0] RW S/C 
wcn 


5.23.2.159 SYS DEBUG BUS SEL CFG1 


0x00000554 SYS DEBUG BUS SEL CFG1(0x00000000) | 9 S-DEBUS BUS SEL. 
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SYS_DEBUG_BUS_SEL_ 
0x00001554 SYS_DEBUG_BUS_SEL_CFG1 SET CFG1 SET 


SYS_DEBUG_BUS_SEL_ 
0x00002554 SYS DEBUG BUS SEL CFG1 CLR СЕСІ СІН 


reg_dbg_bus_sel_pub reg_dbg_bus_sel_mm 


А. 


| ви |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | мня | маи | 


ЕАС EN KE ЗИ ESR o 
ICEEIEIEIEIEIEIEEKEEAKEKEEEEEREREEEN 


reg_dbg_bus_sel_aon reg_dbg_bus_sel_mdar 


| Name | 
| те | ом NN 
| вези | о | о | о | о | о| о | о | о | о | о |] МУ] | о | 


SYS_DEBUG_BUS_SEL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 

hys | dbg bus ве! | [31: 24] | 194 

reg. _dbg_bus_sel_ | [23: 16] "N 

reg dbg bus sel | [15:8] 

aon 

reg аба bus sel | [7:0] 

mdar 


5.23.2.160 SYS DEBUG BUS SEL CFG2 


0x00000558 SYS DEBUG BUS SEL CFG2(0x00000000) | 9'S-DEBUG BUS SEL. 
0x00001558 SYS DEBUG BUS SEL CFG2 SET а 
0x00002558 SYS DEBUG BUS SEL CFG2 СІН SYS_ ree ІН” SEL. 


Reserved reg dbg mod sel wtlcp 


ЕГЕ e ë ooo 


ШІН ЕЛЕЛЕЛЕЗЕДЕЛЕЛЕЛЕІГІЕДЕЛЕІКІКЛЕЛ 
| Name | == 
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| везе: | • | о | о | о | о | о | о | о] 
| ви |15 | 14] 1з | 12 | | пој [ет [е | 5 ЕИ ЕЛ ЕЛЕЕ 


reg_dbg_mod_sel_pubcp reg_dbg_sys_sel 


те | О ОО | 
вози | [о |» Го Ро о о Ро о С С ОСЗ О СЗ СЗ С 


SYS_DEBUG_BUS_SEL_CFG2 


Field Name Type 2 Reset Description 
Value 


m Ose p — 


reg dbg mod sel | [23: 16] 
. Wllcp 
reg Dog mod sel |[15:8] 
_pubcp 


reg dog sys sel |m: [RW |se [0 а 


5.23.2.161 PAD DBG BUS SEL CFG1 


0x0000055C PAD DBG BUS SEL CFG1(0x0A418820) ОНЕГЕ ЕЕ 
0x0000155C PAD DBG BUS SEL CFG1 SET М 


0х0000255С PAD DBG BUS SEL CFG1 СІН eee na 


| Bit | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved | dbg bus5 sel dbg bus4 sel dbg bus3 sel 


LY ОТ ОСЗ С СЗ СЗ 
ПТ ЕЕ | та | па | пе ЕС С С |» С СЗ ОЕ ОЗ Е [2 СИ ИС 


id 


dbg bus2 sel dbg busí sel dbg busO sel 


2 


пре [m] 9 ——] 
CO у Г ре 
ее ОТ ОЕ ОСЗ С С 


\0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 598 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 


PAD_DBG_BUS_SEL_CFG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СЕССИИ ОИ 
Е Е т ЕЕ S 
ЕЕ СЕ [m [сб Е — — — — ——  —] 


esse пета ем se |o | — — — — — —— — 
Сава Бива ве пали [mr sc |o | — — — —— — —— —] 
ва вие [es [mr sc [o | — — — ——— _ 
ЕЕ Е [wo [m [se [o |. SCS 


5.23.2.162 PAD DBG BUS SEL CFG2 


0x00000560 PAD DBG BUS SEL_CFG2(0x16A4A0E6) PAR RES 815 SEL CF 
0x00001560 PAD DBG BUS SEL CFG2 SET un o d 


0x00002560 PAD DBG BUS SEL CFG2 CLR mem eames 


| Bit | зи | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 |22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved dbg_bus11_sel dbg_bus10_sel dbg bus9 sel 
(9|9|8|7|6|5|4|3|2)|1)|0. 


dbg_bus8_sel dbg_bus7_sel dbg bus6 sel 


me [mE wi —] 
эт r r 
Ганне | ERES 


PAD_DBG_BUS_SEL_CFG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [Bra |o sc |o  — 
ЕЕ ЕЕ а наннан 
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soa [era [AW se ра || 
ТЕ пета С [sc — [os [SSCS 


ЕИ пали [mr е |o [SSCS 
ва ве [жы [m se ГГ ЛЕН — — — — — — — 
[soo във [wo [m [sc [в  — — — — — — —À 


5.23.2.163 PAD DBG BUS SEL CFG3 


0x00000564 PAD DBG BUS SEL СҒО3(0х0007В9АС) | P^AD-DBG BUS SEL CF 
0x00001564 PAD DBG BUS SEL CFG3 SET РАО рва wee 


0х00002564 PAD DBG BUS SEL CFG3 CLR РАҚ a СР 


| ew [st[so|ze [ze | 27 | 26 | 25 | 24 | 23 | 22 | 21 [ zo | 19 | e | 17 | 16 


Reserved dbg busí5 sel 


Ce 9 *- — 
E x 
грее 
"а | а | а || п | пој 12 Те 


ке 
dbg_bus14_sel dbg_bus13_sel dbg_bus12_sel 


PAD_DBG_BUS_SEL_CFG3 


Field Name Type | Set/Cle | Reset Description 

ar Value 
fresened ваю sc |o |  — — 
debetis ne ew [sc ј | ——— —  — | 


Сава bestes ОЕ |w sc oe | — — — — — — — 
[bestens [es [mw sc jos | — — — — — — — 
ва вата а [mo [mw [sc foo | — 
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5.23.2.164 BONDING_OPTION 


ЕЕЕ [а |» [» [а [а [и |» Гое [7 [| 


bonding_option 


x m ___"_______ 
Peset | о | о | о | о | о | о | о | о |о | о | о| о |о | о oo | 
UOK Ка та 


bonding_option 


И NG 6 
пе o 15151511 


BONDING_OPTION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Heino Пето [no [WA О 


5.23.2.165 CE_LIFE_CYCLE 


се 1212 е 112 212 [е [т [15] 


се Ше сусіе 
КЛ ож 
| позе: | о | о оо МА ЈУ о оо | о | о| о | о Тото | 
| B |) та | 1з | 12 | | то |е | в | 7 | е | ја [зо | 1 [0] 


се Ше сусіе 


И NEN 
LINSENENEREREREREREREREREREREREREN 


CE LIFE CYCLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


celite cyce [go [no |м jo | 


5.23.2.166 WCN_ADC_CLK_SEL 
0x00000570 WCN_ADC_CLK_SEL(0x00000003) WCN_ADC_CLK_SEL 
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0x00001570 WCN ADC CLK SEL SET ME NE 


WCN ADC CLK SEL 
CLR 


0x00002570 WCN ADC CLK SEL CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 
| Мате = 


Reserved 


Ce | ___________ 


Reserved 


ее |“ [о ере Ре Пе ере Ре Ре ере ОС 


WCN_ADC_CLK_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee ^ qma e |5 qoc 


wcn oscadc clk s = — select signal of wcn oscadc 
el 0: 12m 

1: 26m 
wcn tseadc clk s RW S/C 0х1 clk select signal of мсп tseadc 
el 0: 12m 

1: 26m 


5.23.2.167 CHIP_TOP_PLL_CNT_DONE 


0x00000574 CHIP ТОР PLL CNT DONE(0x00000000) | CHIP-TOP PLL CNT DO 
0х00001574 CHIP ТОР РП CNT DONE SET шке e заз 


0х00002574 CHIP_TOP_PLL_CNT_DONE CLR i r авы 


| ви |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | ЕЛЕЗЕЛЕЛЕЗ 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 602 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM | SC9832E Device Specification 


Pme] 
а | 


ES KENNEN 
ы Қ — 
Peset | D ESSJESESJESSSESESESSSESESESNN 


CHIP_TOP_PLL_CNT_DONE 


Field Name Type x Reset Description 
Value 


same ect e p — 


chip top pll cnt d 
one 


5.23.2.168 WCN SYS CFG1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


wcn cm4 
Reserved адаг rema wcn gnss cm4 addr offset 
p 


w) e [x] О 
C ОС ве 
вени | | и а ОСЗ О ИСА Е ОСЗ ОС ИСА Е СЗ ОС СЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 
| Name | wcn gnss cm4 addr offset 

ru у 
rn | « | 
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WCN_SYS_CFG1 


Field Name Type RUD Reset Description 
Value 


es [er | [е СЛИВИ 


мсп ст4 addr re | [25: 24] 

map 

wcn gnss cm4 a | [23: 0] RW S/C 
ddr offset 


5.23.2.169 WCN SYS CFG2 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEIEAE] 
[heme шы 7-77 
Ce [| 427 
ЕЕ С С И Е СЗ С ЕЕ 

АЕ ЕЛЕЗЕДЕНЕР 


wen | wen | ~ 

_bt n 

wcn rd xta ~“ 

Reserved wf | ss. 
| req sel 2E 

Sys Sys 

.en | en 


| Зеиси | 


WCN_SYS_CFG2 


Field Name Type еген Reset Description 
Value 


те тет ео Era pusi 
м... 
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и 
й 
СЕ ИИИ ЕИ ЕИ 


wcn btwf cm4 db | [5] 
grestart 

мсп btwf cm4 ed | [4] 
bgreq 


pue E EET I 


ЕТЕ [1 = 

bgrestart 

wcn gnss cm4 e RW S/C 
dbgreq 


5.23.2.170 AP CORE CFG 


с» Ги [о |» а] е 1422 2 | » е Ге 7 те] 
Ce [| 


DB 
Reserved 


ы: құ да 
з 39] 
е Е о ОСЗ С ере О О СЗ С ОС ОС О О СЗ С 


AP_CORE_CFG 
Field Name Type Set/Cle | Reset Description 
ar Value 
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LN ПЕ И Е UN 


А 


5.23.2.171 CM4_MPU_DISABLE 


0x00000584 CM4_MPU_DISABLE(0x00000000) CM4_MPU_DISABLE 
0x00001584 CM4_MPU_DISABLE SET CM4_MPU_DISABLE SET 


0x00002584 CM4_MPU_DISABLE CLR CM4_MPU_DISABLE 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 
| Мате m м“ 


Reserved 


| 47 


- m 


е DP PP PPP) PP PPP 


CM4_MPU_DISABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leer ата [no [б [s | 
rra у LC EN C ОНИ 


5.23.2.172 CM4_STATUS 


WISIDSESETSETSEZSESESETSESESESETSETKIKAEU 
ru ——— nF iU 


Reserved 


| Туре aa — 
| Невен | ЕН ЕСЕ КЕ БЕН ЕЕ ИЕ ИЕ НЕ ИЕ ИЕ ИЕ ИЕ 
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то | е је [т | о |5 | 


"Ë 


o | gf 
pels Lo | 


CM4_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eee pae а e 
CM4_SLEEPING_ | [1] 

STAT 

CM4 LOCKUP S NA 

TAT 


5.23.2.173 MBIST EFUSE CTRL 


0x0000058C MBIST EFUSE CTRL(0x00000002) MBIST EFUSE CTRL 


0x0000158C MBIST EFUSE CTRL SET Е 
0х0000258С MBIST_EFUSE_CTRL CLR ali tii 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
[Name m 


Reserved 


| — mm 


са = 
ENERKREREN 
ЕЛЕЛЕНЕЛЕІ 


к 


вис S | ND»: 
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MBIST_EFUSE_CTRL 


Field Name Type RUD Reset Description 
Value 


es ers ao ee T — 


fusebox select bu = 
ffer_sw 


efuse mux sel s [2] RW S/C 
w defualtO 
efuse mux sel s [1] RW S/C 0х1 
w_defualt1 
темен pm О asa 
w 


5.23.2174 AON_APB_FREQ_CTRL 


0x00000590 AON_APB_FREQ_CTRL(0x00000000) AON_APB_FREQ_CTRL 


0x00001590 АОМ АРВ ЕВЕО CTRL SET лора 
0х00002590 АОМ АРВ FREQ CTRL CLR не а а 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
те ен 7 


Reserved 


Ce [| 


- Т 


Съ ë O ë ë 


ЕСУ S/C 


AON APB FREQ CTRL 
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Field Name Type в Reset Description 
Value 


same epe Te p — 


aon apb master | [7:2] 
busy 
Mom pl. 


——=— - 


5.23.2.175 CA53_PROT_CTRL_NON_SEC 


0x00000594 ca53_PROT_CTRL_NON_SEC(0x0000FFFF) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
| Мате = е 


Reserved 


CA53_PROT_CTRL_NON 
_SEC 


| Name | САзЗ на NON SE CA53_SPIDEN_NON_SEC | СА53 NIDEN NON SEC CA53_DBGEN_NON_SEC 


> — rs s 
| Reset | | | 


ca53_PROT_CTRL_NON_SEC 


Field Name Type ы Reset Description 
Value 


eames [e pe p T — 


СА5З SPNIDEN | [15: 12] 
NON SEC 


CA53_SPIDEN_N | [11: 8] RW NA Oxf 
ОМ 5ЕС 

CA53_NIDEN_NO | [7: 4] RW NA Oxf 
N SEC 

CA53 DBGEN М | [3: 0] RW NA Oxf 
ON SEC 


5.23.2.176 CSSYS CFG NON SEC 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEIEZEI 
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6C 


кл — EIEIIESCIESETCIEIERETEI 
ЕЕЕНЕЕЕЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


CSSYS configuration NON SEC 


Field Name Type | Set/Cle | Reset Description 
ar Value 
DAP_DEVICEEN_ | [31] RW NA 0х1 
NON_SEC 
ЕАО [30] RW NA 0х1 
N_SEC 
DAP гара. [29] 
NON S 


шыны Дано qe qp 


Reserved 


GNSS СМ. %- ш 

EN NON | 

BIW Е ома DBG [10] 

EN_NON_SEC 

TG_JTAG_EN_N RW NA 0х1 
ОМ 5ЕС 

LTE JTAG EN М RW NA 0х1 
ОМ 5ЕС 


Рон ом во [m [mw |w О L — — — — — — —] 
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a ll ЛА ИИ 
Rug БО ји је wa 
MJTAG_EN_NON [4] 

_SEC 


CSSYS_NIDEN_N | [3] RW NA 0х1 

ОМ SEC 

mem ББ БИ ОИСИ 
дъ а — 


5.23.2177 CR5 PROT CTRL NON SEC 


0x0000059C CR5 PROT CTRL NON SEC(0x00000003) 


| e | 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате == 7 


Reserved 
Се [8 T] 
[Reset | о | о | о | о | о | о | о | о | о ро | о | ојо| ој о | о] 
БЕСС ЕЛ КЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕНЕНЕЙ 


> 


e са 
x 


CR5_PROT_CTRL_NON_ 
SEC 


CR5_PROT_CTRL_NON_SEC 


Field Name Type тен Reset Description 
Value 


тя ет И и n 


Е I8 је ыр — 
СЕНТ И СИ СИ С И 
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шасі o ou o C ИН 


5.23.2178 РАЮ ОВС BUS SEL CFG4 


0х000005А0 PAD DBG BUS SEL_CFG4(0x2B49CA30) В 
0x000015A0 PAD DBG BUS SEL CFG4 SET Е т 


0x000025A0 PAD DBG BUS SEL CFG4 CLR PAD DBR БЕР PA 


| e |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved dbg_bus21_sel dbg_bus20_sel dbg_bus19_sel 


ЕГІЗ | __-~ [ __- [= 


Teese | | | О ОС СЗ ОСЗ ОЗ 
ПСТ ЕЕ | та [па | пе | |е СБ ИЗ 


dbg_bus18 sel dbg_bus17_sel dbg_bus16_sel 


PAD_DBG_BUS_SEL_CFG4 


По а ЕП 
аг Value 

ГЕЛІ ОИ ЕДЕ [no [sc |o ПИ 

ызыл ы ЕЕ СИ Е [os ООО 

wose Е nw [сб [o ПО 


ЕСЕЛІЕЕСІШЕ ЕЕ [mw [sc ЕС | — — — — — — —] 
Сава Бтв ве [ne [aw [score | — — — — — — —] 
Сава Бъта es [m [sc own | — — — — — ——3 
Е o [m [с om ] — — — — — — —] 


5.23.2.179 PAD DBG BUS SEL CFG5 


0x000005A4 PAD DBG BUS SEL CFG5(oxs7ACE2re) | "^D-DBG BUS SEL CF 
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0х000015А4 PAD DBG BUS SEL CFG5 SET ES cr ннен 


0x000025A4 PAD DBG BUS SEL CFG5 CLR ашы т ашый 


| вт [зт | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved dbg_bus27_sel dbg_bus26_sel dbg bus25 sel 


| | 9 [ m —L > j 


СЛ ДЕ ма 
| e ае Ee | п | пој о [вт | е | 5| 4] 


e 
— dbg bus24 sel dbg bus23 sel dbg bus22 sel 
_sel 

| Type | 


ии еее 
ЕІЛЕБЕН ЕН e О С ОС О О ОСЗ ОЗ ОЗ С С ОСЗ ЕЯ 


PAD_DBG_BUS_SEL_CFG5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser ra [no [se 9 _ 
тета ЕТС МИСС ИН 
ТЕ О [зу mw [se [oa | — — — — — — ——3] 
[eges ss [ne [mv [sc fore | — — — — — — —] 
Сава Бива во [ne [m [sc [o | — — — — — — —] 
Е ms [Aw [se [т ] — — — — — — —] 
чыз во eo [m [sc [в ] — — — — — — —] 


5.23.2.180 PAD DBG BUS SEL CFG6 


0x000005A8 PAD DBG BUS SEL CFGe(oxooorFBBC) | PAD-DBG В05 SEL CF 
0x000015A8 PAD DBG BUS SEL CFG6 SET арест ты Sisi 


PAD_DBG_BUS_SEL_CF 
G6 CLR 


Re SSS epe И ЕЛ Б es 


Reserved dbg bus31 sel 


0x000025A8 PAD DBG BUS SEL CFG6 CLR 
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пре ООС ОО 


|" | |» ||» [2] [е 


som dbg_bus30_sel dbg bus29 sel dbg bus28 sel 
Туре [ew] њм м 


Set/CIr 


PAD DBG BUS SEL CFG6 


Field Name Type hdd Reset Description 
Value 


cer — — [erar С ]se 5 - 
стон ТЕТ ср" о os 
Е [Ta iq [aw [8б [же [SSCS 
Е ws [Aw [sc [oa | — — — — — — —] 
Е o [mw [8б fore ] — — — — — — —] 


5.23.2181 — INT ВЕС PWR UP FLAG 


0x000005AC INT REQ PWR UP FLAG(0x00000000) INT-REQ-FWR UP. FLA 


^ [T5 [s s Га [5 [5 [а [55 [2 а а [s [s [ [9 
мапе | ОО 


О О ВОИ 
Peset ЕШШ ВЕ О В 01] 15] ЗС 91 ЕЕЕ 
| ви |15|14 | 13 | 12 | и | то | е | ге | 7 [е | [4 | з г |!| о] 


Reserved int_req_pwr_up 


| Туре  - д 
| Reset | о | о | о | о фо Те [ооо [о [ооо Го | 


INT_REQ_PWR_UP_FLAG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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ea СЕБЕ но |а [o T — _ 
meam [tea [n [wa р 


5.23.2.182 INT_REQ_PWR_DOWN_FLAG 


0x000005B0 INT_REQ_PWR_DOWN_FLAG(0x00000000) 


ДЕ a a И IS S ЕМ 
| мате | = ааа 


w) = о 
LT3EREREREREREREREREREREREREREREREN 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved int_req_pwr_down 


| Туре eae 
Peset | Попе о | о | о | о | о Кочо ро [о Го | 


INT_REQ_PWR_DOWN Е 
LAG 


Reserved 


INT_REQ_PWR_DOWN_FLAG 


Field Name Type oe Reset Description 
Value 


СИИ [eur ИИ ОО ННН 
ET 


5.23.2.183 ІО DLY CTRL 


KCHEREIEIEJEZEIEIJEIEJEIEREIJEIEJEZE] 


Reserved 
ef СО 
[Reset | о | о | о | о | о | о | о | о | о | о|о ро Те | ој о То | 


| ви ив | ма | 13 | 12 | иа | пој о [ет [е [о | 4|з|2 | 1 [о | 


| Туре | n | w | mw | m J— 
| Reset | о | о | о | о [ооо Ге [ооо Те [ооо Го | 


IO рҮ CTRL 
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Field Name Type теген Reset Description 
Value 


=== era pu s — 


CLK CCIR DLY  |[11:8] 
SEL 


СК PUBCPDSP | [7: 4] RW NA 
_DLY_SEL 
CLK WTLCPDSP | [3: 0] RW NA 
.DLY SEL 


5.23.2.184 PMU RST MONITOR 


ICHEREIEIEIEZEIEIEIEJEIEREIEIEIEAE] 


PMU RST MONITOR 
зе  __ ЗА 2 


РМО Н5Т MONITOR 


Peel DP PPP PPh) СЗ ОС ОСЗ О СЗ СЗ 


PMU_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ар Value 

РМО RST MONI | [31: 0] RW NA 

TOR 


5.23.2.185 THM RST MONITOR 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


THM_RST_MONITOR 
Type 


THM_RST_MONITOR 
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Reset | о | о [о | о Го То [о | о | о | о [оо о [о [о [о 


THM_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


THM_RST_MONI | [81: 0] RW NA 
TOR 


5.23.2.186 AP_RST_MONITOR 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| Name | АР RST. MONITOR 

а гг 
ПСТ | | та | | и о е е |» СВ Е [2 | [0] 


АР RST. MONITOR 


L'INSERERERERERERERESEREREREREREREN 


AP RST MONITOR 


Field Name Type Set/Cle Reset Description 
ar Value 
R 


5.23.2.187 са53 ВӘТ MONITOR 


са 2 2 [27 е 12 [а 212 [ж [з е [зт [ 15. 


ca53_RST_MONITOR 


м 


wa —_ 
Peset | о | о | о | о | о | о [о [о |о | о [о [| ооо | 
| ви | 15 | 14] 1з | 12 | | пој [в | те | 5 | 4|з|2 | 1 [о | 


ca53_RST_MONITOR 
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| Резе: | о | о [о | о Го То [о | о | о | о [оо о [о [о [о 


ca53_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ca53_RST_MONI | [31: 0] RW NA 
TOR 


5.23.2.188 BOND ОРТО 


с 1121122 ее [т [в 


BOND_OPTIONO 
ую м __ | 
Peset | о | о | о | о | о | о | о|о|о | о ео о [оо | 
| ви | 15 | 14 | 1з | 12 | и | пој о |е | 7 | 6 | 5 | 4|з|2 | 1 [о | 


BOND_OPTIONO 


rc 
L'INSERERERERERERERESEREREREREREREN 


BOND OPTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BOND ОРПОМО | [31: 0] Ro |м |0 | Bonding options status; 


5.23.2.189 RES_REGO 


СТИ — пев леда — — | Ня | 
с» 2122 е 2212 [ж [л [в [лт [15] 


RES_REGO 


| ви [13 | 12 | | [в |7 | 6 | | 4 | з г | 1 [о | 


RES_REGO 


L'INSEREREREREREREREREREREREREREREN 
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RES_REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


тыноо [ues [mw [NA [0 [зей | 


5.23.2.190 RES_REG1 


с» 2122 е 2212 [ [лә [в [лт [15] 
| Мате | RES_REG1 

м 
LHENENENENRERERERENENERENEN EN 
ШІИЕНЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕН 

| Мате | RES_REG1 


е PPP PPP Py PPP), 


RES_REG1 


Field Name Туре | Set/Cle | Reset Description 
ar Value 
RES ВЕСИ [31: 0] охнноо | Reserved registers. 
00 


5.23.2.191 AON_QOS_CFG 


с 2122 е 12 212 | » Ге [т [15] 


Reserved 


| ви ив | [аз | 12 а (зо [о [ет [е [о 4 | з г | 1 [о | 
| Мате | QOS В ОРІ) QOS_W_GPU QOS_R_GSP QOS_W_GSP 
ие s | 


AON_QOS_CFG 
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Field Name Type Set/Cle | Reset Description 
ar Value 
QOS В GPU [5:12] Rw {М |o ____| QOS for GPU Read 


тооз и оро [ura [mr [а o _[GOSterGPUWiie — — — — 
"ооз я ове [ла [m [а |o [909569 | 
соз ове Иво [rw [а [o Таовюсеие пт 


5.23.2.192 ВВ LDO CAL START 


с» [o o s Do o [5s [55 25 2 [2 2 | » е Ге [15] 
E = j| 


Reserved 
| Туре уин т | 
Pest | о | о | о fo | о | о | о | о | о | о | о ро Те | ој о | о] 
EIER ПАЈЕ ПЕПЕЛА НС IC ЕЕ Е ЕН ЕШ 


о - о 


o а 
_ КЕ 


BB_LDO_CAL_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме [ип [mo [NA —9 [Рио — — — 


BB LDO CAL ST RW NA write "1" to start BB LDO calibration. It is 
ART self-cleared. 


5.23.2.193 АОМ MTX PROT СЕС 


с» Ги o [= D e е [55 2 [2 [7 | » o T [ [15] 
Teme 


Reserved 


F 
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Peset ШШШ ШЕШЕНЕ ЕЕ С С О ОЗ ОЗ И ПОЗ И 
| ви |15 | ма | 13 | 12 | | пој [в | у [е |5 4 | зг | 1 [о | 


АОМ MTX PROT CFG 


ые RENE 
ar Value 

Dee |ғы [so [а [0 WruzmoWmorkn — — — 

Pemorpww ra [m [nao ү 

Непот оман mo m [а —9 |. —— — —] 


5.23.2.194 LVDS CFG 


са [s] [ [55 [25 [з 212 T o [o e [зт е 
Name | Ki Wa 


Reserved LVDSDIS_TXCLKDATA 
Туре 0 « wv д 


LVDSDIS_ LVDSDIS_ LVDSDIS_ LVDSDIS_ 
-- TXCOM TXSLEW TXSW FVDSDIS-DXRERSER PRE_EMP 


ЕО: УӘЛИ ИСИ T— — ИСИ С 
Газе ТЕ 


LVDS_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


О [Bra |o [а 9 _ 


a аи umum wan: 


песма ПЕС СИ СИ СИ 
претеране ЗНАВШИЕ 
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-- | TXSLE. | [11: 10] s... Driver Output Slew Rate control 


|LVDSDIS TXSW | | TXSW |0 | Driver Output Swing control ^ | | Driver Output Swing сопко | Swing control 


шестара фи а фи р -- 


1708018 PRE E | [2: 1] Pre_emphasis control 
MP "00" not pre_emphasis (default) 
"01" pre_emphasis 1 
"11" pre_emphasis 2 
LVDSDIS_TXPD RW NA Ox1 LVDS Driver Power Down 
"1" is power down (default) 
"0" is normal working 


5.23.2.195 PLL_LOCK_OUT_SEL 
0x00003064 PLL_LOCK_OUT_SEL(0x00000000) PLL_LOCK_OUT_SEL 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 


Type 


Reserved 


PLL_LOCK_SEL SLEEP_DBG SEL 


PLL_LOCK_OUT_SEL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [Era |o —]w р 


pee | | _______ 
Рибак. [ыл [mr |а [s T SSCS 
[steer peo sec [isa [ш [ал | Í SSCS 
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5.23.2.196 FUNCTST CTRL O0 


_ и Ги Го» [2] |» [» [а [о [2 [и |» Гое [|] 


FUNCTST_CTRL_0O 


T 


wa w __ 
Peset | о | о | о | о | о | о |о То |о | о [о [| ооо | 
ни Ка eee та 


FUNCTST CTRL 0 


пе ГГ 


FUNCTST CTRL 0 


Field Name Type Set/Cle Reset Description 
ar Value 
0 


5.23.2.197 FUNCTST CTRL 1 


ICHEREIEIEIEZEIEIJEIEIEIEREIJEIEIEAE] 


FUNCTST CTRL 1 


L'INSERERETENENERERERERERERERERERES 
ICHEETEIEIEREIERERERERERERERERENKE 


FUNCTST CTRL 1 


пе PPP PPP) PP PP), 


FUNCTST_CTRL_1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


| 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 623 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 
5.23.2.198 FUNCTST_CTRL_2 


WISESETSETSETEZSESESETESETESETSETIKIKAEI 
ruwa 


FUNCTST_CTRL_2 


FUNCTST_CTRL_2 


Field Name Type Set/Cle Reset Description 
ar Value 
2 


5.23.2.199 WDG_RST_FLAG 


с» 2122 [ [55 [725 5 [2 [ [o [в [зт [пе] 
КЛ и а 


Reserved 
[Te ООС ООО 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о То | 
ПВ БЕЗ КСЈ БЕ ЕРЕСИ ЕНЕС СИ ЕНЕЛ ИЕ 


EO 


WDG_RST_MONITOR 
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Field Name Type Set/Cle | Reset Description 
ar Value 
reserved [31: 6] NA software only can write O,hardware auto 
set this bit if wdg reset occurs. 

РСР WDG RST | [5] NA 

FLAG 

о ED [4] NA 

с RST. 


WTLCP та. Муре | [3] 
ВТ Е 


ca a И ЗИ И 
ca53_WDG_RST_ = software  —— can write O,hardware auto 
FLAG set this bit if wdg reset occurs. 

SEC WDG ВТ NA 

FLAG 


5.23.2.200 ca53_CFG 


ИСТИ ат зо [9 [8 [а [25 [25 [а [а [= [ж КАКО 
[ene [A 


Reserved 
е ет 
Pest | of ofJofofojofofeoejofofofofofofofo 
_ви [15 та | 1з | 12 | | то э | в | 7 је [е ја | з| 2 | 1 [0] 


READ_ALLOC_MODE_SP 
Reserved RD 


са5з CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee qeu [o qw e 


READ_ALLOC_M | [3: 0] 
ODE_SPRD 


5.23.2.201 RES_REG2 


[ 0000900 | ИСУСА | Ня | 
ви 2122 е 2212 | » [18 [лт [15] 
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| ви ив | [аз [ам [в |7 [е | [е [з г | 1 [о | 


RES REG2 


Peel DP PP PPP) PPP) ty 


RES_REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Peso [пй [mw [NA [0 [пене | 


5.23.2.202 RES_REG3 


С ооо ИСТИ — мене | 
са 2 2722 1212 | ec е 
| Мате | RES ВЕСЗ 

вези | грр 
ви ЕС С | а ЕР С | по |» ОС С ОС СЗ ОЗ |» [2 | [е] 


RES_REG3 


пе | С ОС С О ВС О ОС О ОС С СЗ О СЗ С 


RES_REG3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[еле — [mes [mw [NA [0 |нәәмеедые | 


5.23.2.203 RES_REG4 


[осы | янэ яо ноа | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ње CS 


RES REG4 
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Peset | о | о | о | о | о | о | о То |о | о [| ооо | 
| ви | 15 | 14] 1з | 12 | | пој [в | 7 [е | 5 | 4|з|2 | 1 [о | 


RES_REG4 


L'INSERERERERERERERERERERERERERERES 


RES REG4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mene Пето [mw [wa [0 — СЕ 


5.23.2.204 RES REG5 


оос | — ивзлеоцвиооов) |  RE&REGS | 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ — me po] 
вези | грр 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 


RES REG5 


L'INSERERERERENEEEREREREREREREREREN 


RES REG5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mnes [эй [mw [а —o |еемеседіне — — l. 


5.23.2.205 RES REG6 


[ оон | ИСУСА Ня | 
ICHEREIEIEIEZEIEIJEIEJEIEREIEIEIEZE] 
ІСІГІ на 


RES_REG6 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 627 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


K^ SPREADTRUM | SC9832E Device Specification 


C 


RES_REG6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mesme [эй [mw СИ СИ СНИ 


5.23.2.206 RES_REG7 


се 1212121 2121 2 ее 7 | 
C 


RES_REG7 


| ви ив | 14] 1з | 12 | иа | пој [в [те | 4 [з г | 1 [о | 


RES_REG7 


Peel DP PPP 551511 


RES REG7 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пын? [era [нт [а o [Аман | 


5.23.2.207 АОМ АРВ RSV 


с» 2122 е |“ [о [ои | » Ге Г 
ае | О 


AON_APB_RSV 
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Reset | о | о | о| о о [о [о | о | о | о [оо о [о [о [о 


AON_APB_RSV 


Field Name Type | Set/Cle | Reset Description 
ar Value 


00 


5.23.2.208 FUNCTION_DMA_BOOT_ADDR 


0x00003110 FUNCTION_DMA_BOOT_ADDR(0x00002000) 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Аометон ма воотлон | NS 


FUNCTION_DMA_BOOT_ADDR 


герр 
ПТ | |а | о |» е е е Е Е [0] 


FUNCTION_DMA_BOOT_ADDR 


ЕЛЕНЕНЕСЕЕЕНЕНЕНЕЛЕНЕЛЕЕЕЕЕШЕЛЕНЕН 


FUNCTION_DMA_BOOT_ADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


FUNCTION_DMA_BOOT_ 
ADDR 


FUNCTION DMA | [31: 0] RW NA 0х2000 | Function dma boot address. 
_BOOT_ADDR 


5.24 PUB control register 


5.24.1 Memory map 


Base Addr Range Addr Map Description 

0x3000 0000 0x3000 FFFF LPDDR3 Controller 

0x3004 0000 0x3004 FFFF perf trace monitor 

0x300C 0000 0x300C FFFF DFI AXI BUSMON 

0х300Е 0000 0х300Е FFFF PUB Register 

V0.9 —— Spreadtrum Communications, Inc., Confidential and Proprietary 629012522 | 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 
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5.25 AON PMU control register 


5.25.1 Memory map 


Base Addr Range Addr Map Description 
0х402В 0000 0x402B FFFF AON PMU register 


5.26 AON CLK control register 


5.26.1 Memory map 


Base Addr Range Addr Map Description 
0x402D_0000 0х4020 FFFF AON PMU register 


5.27 SERDES Control 


5.27.1 Control registers 


5.27.1.1 Метогу тар 


Base Addr Range Addr Map Description 
0х4047 0000 0x4047 FFFF SERDES Control register 


5.27.1.2 Register description 


Гала” ume [юш — — — — — 
[wmm [FCN SSCS 
ови — mm PSS 
[owns — runs — SOS 


[ooo амоно | — — — — _ 
ow femerore | — _ 
[omm — femreverse — | — — _. 
созсо СЧЕТЕ ЗО | — — — — _ 


5.27.1.3 FUNC EN 


0x00000000 (0x00000000) FUNC EN 


ICHEIEJEIEIEZEIJEJEREIEIEREIEIEREZEI 


Reserved 
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EGRE NNNM 


Reserved 


Type 


LTXERKREREREREREREREREREREREREREREN 


Field Name Type | Set/Cle | Reset Description 
ar Value 
вт [Ro [sc fo [е  — 


5.27.1.4 CH EN 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ruwa 
Eme [m 


пе | [о о о О ОС о ОС О ОС ОС ОС ОС С С С 


[FeiaName | Pn | Туре | Берде пее | беши | 
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x q Tv ОИ 
с Emri] se р i — — — — 


CH EN > 0] channel enable, before enabled, 
channel date are acccepted and throw 
away 
[0]: ВЕТ! 

[1]: WTL 

[2]: DBG sys 

[3]: Reserved 

[4]: WCN 

[14:5]: Reserved 
[15]: Training Circuit 


5.271.5 FUNNEL_EN 


а 1221412 21 2 [лэ [в [зт [зв 
ruwa 
Съ | 


Reserved 


ее С ОС О Ре ОСЗ ОС ОС О ОСЗ ОС ОС ОЗ ОСЗ С 


Field Мате Туре | Зе! Се | Reset Description 
ar Value 
эп [Ro [sc |o es CS 
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5.27.1.6 FUNNEL_OVERFLOW 


Cen ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
из ооо 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
rs 


= - 


oe НЕНИН СЭ 
_ м 


Field Мате Туре | Зе! Се | Reset Description 
ar Value 
in [RO [NA [o фено 
funnel_overflow (| {во |м jo | overflow flag 


5.27.1.7 FSM CUT OFF LEN 


ЕЕЕ ЕЛЕЕ ЕЗ ЕЕЕ ЕЕЕ ЕЕЗ 
Сат mE] 


Reserved 
Се О 
[Reset | о | о | о | о | о | о | о | о | о | о | о ро Те | ој о То | 
| B | 15 | [аз | 12 | | по |е | в | 7 | е | ја | з| 2 | 1 [0] 


FSM_CUT_OFF 


ее ОС Ре Ре О ОС ОС ОС О С ОС ОС Е СЗ С С 


Field Мате Туре | Зе! Се | Reset Description 
ar Value 
rte [Ro [NA [o [resened CS 
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FSM_CUT_OFF [15: 0] RW NA "fsm_cut_off_len +1" is the max length 
of data package between any SYNC & 
CRC package 


5.27.1.8 БІТ REVERSE 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Teme [Cd 


Reserved 
Се О 
Резе | о | о | о | о | о | о | о | о | о ро | о | ојо ро Де То | 
ви |15| та | 1з | 12 | "| по |е | в | 7 | | 5 | 4 [з | 2 | 1 |о | 


- m 


Type 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pun [RO [NA [0 [ee —  — 
BIT REVERSE |o] [ам [na jo | 10bit data reverse control 


5.27.1.9 CH3_LA_SAMPLE_RATE 


с» 2122 Те 2212 | » ее 7 [15] 
Teme 


Reserved 


| ви |15|14 [аз [аг | то | [в [тре] 4 | з [2 [1 [о | 
| Мате | Reserved CH3_LA_SAMPLE_RATE 
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Field Name Type | Set/Cle | Reset Description 
ar = 


СНЗ LA SAMPLE = 0] -— — rate of the LA channel is 
RATE "(sample rate + 1) / 16" 
This setting can't exceed 4'ha, due to 
the ideal bandwidth limitation. 


5.27.2 | Application notes 


Output pool 
0 RFTI RFTI HSDL DATA 
1 WTLCP LTE 
MDAR 
RFSPI 
DBG SYS(TOP) Coresight 
Reserved Reserved 
WCN WIFI capture data 
Data2iq_capture 
Рр дитр data 
5~14 Reserved Reserved 


5.28 CM4 AHB Register 


5.28.1 Метогу тар 


Base Addr Range Addr Map Description 
0х5082 0000 0х5082 БЕБЕ CM4 АНВ controll register 


5.28.2 Register description 


0x0000 CM4_EB CM4_EB 
0x0004 CM4_SOFT_RST CM4_SOFT_RST 


0x0008 AHB_PAUSE AHB_PAUSE 
0x000C CM4_SLP_CTL CM4_SLP_CTL 
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0x0010 CM4_CLK_EMC_CTRL CM4_CLK_EMC_CTRL 
0x0014 CM4_CORE_SYSTICK_CFG | systick configure 


0x0018 CM4_CORE_AUXFAULT_CF | aux fault configure 
G 


0x001C CM4_CORE_CFG1 CM4 core configuration 
0x0020 FPU_CFG FPU_CFG 
0х0024 CM4_MAIN_STATOUT CM3 core stat output 


5.28.2.1 СМ4 ЕВ 


са Ja [oee 7 е aee [ж е е [зт [л 


Reserved 


Tee уу 


Set/CIr 


CM CM 
41 

Reserved MC 
ri 


EN 


CM4 EB 
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— ——— 
[eme СС sc СИИ ше 


CM4_IMC_EB IMC Enable. Acitve High; 
0: Disable ІМС ; 
1:Enable IMC ; 


2 |н ИСИ = — 
СЕ m m [s С ОИ 


CM4_GPIO_EB СМ4 GPIO Enable. Acitve High; 
И : Disable CM4 GPIO; 
: Enable CM4 GPIO; 


CM4_UART_EB CM4 UART Enable. Acitve High; 
и : Disable СМА UART; 


: Enable CM4 UART; 


CM4_TMR_EB CM4 TMR Enable. Acitve High; 
0: Disable CM4 TMR ; 
1: Enable CM4 TMR ; 
CM4_SYST_EB CM4 SYST Enable. Acitve High; 
0: Disable CM4 SYST; 
1: Enable CM4 SYST; 
CM4 WDG EB CM4 WDG Enable. Acitve High; 
0 : Disable CM4 WDG; 
1: Enable CM4 WDG; 
СМ4 EIC EB CM4 EIC Enable. Acitve High; 
0 : Disable CM4 EIC; 
1 : Enable CM4 EIC; 
СМ4 INTC EB CM4 INTC Enable. Acitve High; 
0: Disable CM4 INTC; 
1: Enable CM4 INTC; 


5.28.2.2 CM4_SOFT_RST 


0x00000004 CM4_SOFT_RST(0x00000000) CM4_SOFT_RST 
0x00001004 CM4_SOFT_RST SET CM4_SOFT_RST SET 


0x00002004 CM4_SOFT_RST CLR CM4_SOFT_RST CLR 


RE e peres pen ee eee re pe en pad 


е DP PPP PPP) PP ОС О СЗ СЗ | 
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..! 


CM4_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме ea [RO sc |o ООО 


CM4_IMC_SOFT_ RW $/С 
RST 
eem m RM 


CM4 GPIO SOFT СМ4 GPIO Soft Reset. Active High; 
-RST 0 : Keep CM4 GPIO in normal mode; 
1 : Reset CM4 GPIO; 


CM4 UART SOF CM4 UART Soft Reset. Active High; 
T RST 0 : Keep CM4 UART in normal mode; 
1 : Reset CM4 UART; 


CM4 TMR SOFT CM4 Timer Soft Reset. Active High; 
-RST 0 : Keep CM4 Timer in normal mode; 
1 : Reset CM4 Timer; 


CM4 SYST SOF ds System Timer Soft Reset. Active 
T RST High; 


0 : Keep CM4 System Timer in normal 
mode; 


1 : Reset CM4 System Timer; 
CM4 WDG SOFT CM4 WatchDog Soft Reset. Active High; 


_RST 0 : Keep CM4 WatchDog in normal 


зе 
: Reset CM4 WatchDog; 


CM4_EIC_SOFT_ ar ee CM4 EIC Soft Reset. Active High; 
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0: Keep СМ4 EIC in normal mode; 
1: Reset CM4 ЕС; 


— INTC SOFT CMA EIC Soft Reset. Active High; 
0 : Keep CM4 INTC in normal mode; 
1 : Reset CM4 INTC; 


5.28.2.3 AHB PAUSE 


са [n [2 o [ [5 [25 [5 [5 [22 ЕЈ D o Ге 


Reserved 
кз ооо 
Резе | о | о | о | о | о | о | о | о | о | о| о | ојо | ој о | о] 
ви |15) та аз | 12 | | по |е | в | 7 | е | | | з|2 | 1 [0] 


Reserved 


LT3NREREREREREREREREREREREREREREREN 


AHB PAUSE 


Field Name Type а Ча Reset Description 
Value 


СЕТЕ И И ВИ 


5.28.24 СМА БІР СТІ 


с» [о |» а] е 2212 | » е [18 [ [15] 
Teme 


Reserved 


| — mm 


ana cm cm cm cm cm 

БЕА it | 49 | 4м | 4s 4е | 4u 
ic n | ма pio 99 yst icl | art 

otla ke int int int int ati int 
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» ее | ее | ее т ее m 
ee 
E 


кз н. ES АССА 
ср ы 
ә 111 


CM4 БІР СТІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шина До qs qoc 


ст4 ес notlat int 
_wake_en 


апа іпі маке еп | int ' апа іпі маке еп | еп 


cm4_gpio_int_wak mo 

e_en 

cm4_wdg_int_wak RW S/C 0x1 

e_en 

cm4_syst_int_wak | [5] RW S/C 0х1 

е еп 

cm4_tmr_int_wake | [4] RW S/C 0х1 

_еп 

cm4_eic_lat_int_w | [3] RW S/C 0х1 

аке еп 

cm4_uart_int_wak | [2] RW S/C 0х1 

е еп 

SYS- _AUTO_GAT Гез UN MCU clock auto gate enable, active 
high. 

reis . AUTO GA ARM Core clock auto gate enable, 
active high. 


5.28.2.5 CM4 CLK EMC CTRL 


с» Ги o [9 Do er [s [25 |“ 2 [2 [7 | » o T [ [15] 


Reserved 


Te о O 
| Bi [15 [1а (яз |122 9 3 [зо [о |8| 7 (о [5 [а {з |2 | 1 [| | 
| Мате | Reserved CM4_CLK_EMC_S | CM4_CLK 
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= 


ЕГІН 


СМ4 СІК ЕМС CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СЕВ СИ so qw fo 


CM4_CLK_EMC_ | [4:2] = clock mux select. 
SEL 

CM4 СІК EMC | [1:0] mme dq EMC clock divider. 
DIV 


5.28.2.6 CM4 CORE SYSTICK CFG 


0x00000014 systick configure(0x02000271) Qmd оно 


[ооо | этикет | эуе contgure SET | 
Les | зумексотвие ая | syete configure CIR | 
са 2 212 2 212 | 2122 [ж е 7 е 
ІСІГІ шш | sma | 
те |н 
ЕСІСІ se = 

вези ОРТ 

ви | тв | па | па | па С о ОС Ls С ОС СЗ [а |» [2 е 


SOFT_STCALIB 


| Туре | 
нии 2 ————— 
[Reset | о | о | о | о | о | о | "| о | о] о | о [о] 


systick configure 


Field Name Type ы Reset Description 
Value 


тақы” БЕБИ ee |: - 
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[^B SPREADTRUM 


SOFT STCALIB  |[26: 1] | 0x1000 
138 


Е ||| 


5.28.27 СМА CORE AUXFAULT СЕС 


0x00000018 aux fault configure(0x00000000) 


Ww мо т=з 5С98ЗгЕ Device Specification - 


[26] --0: have reference clock diff with 
FCLK 


1: reference clock is FCLK 

[25] -- 0: timer counter is accurate 

1: timer counter is inaccuate 

[24:1] -- counter value for time,defalut 
1s. 

combine with bit[26:1].to ctrl CM3 
embedded timer counter. 

0: no external reference clock 

1: external reference clock 
recommand value group: 

[26:0] --{26'h1000138, 1'b1} --32k ,10ms 


[26:0] --(26'h227CA40,1'b0] --26m, 
10ms 


СМА | dis B ts 


ICNEIJEIJEIEJEJESEIEIEIEJEREJEIEIERE 
ССС му 


SOFT_AUXFAULT 


SOFT_AUXFAULT 


ПЕ [> Ро Ра НО ВС СА НС С В НЕ С В СЗ ОС Е 


aux fault configure 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕСО вто [aw [а fo [Г — — — — — —] 


5.28.2.8 CM4_CORE_CFG1 


0x0000001C CM4 core configuration(0x00000008) CM4_CORE_CFG1 


0x0000101C СМА core configuration SET СМА core қы 


0х0000201С CM4 core configuration CLR CM4 core configuration 
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Reserved 
e PO 
Set/Cir ———— 


- = 


ыз EI EIEIEXZCIEICIEI 
зеиси В Пе өөө өөө өө 25 


CM4 core configuration 


Field Name Type Реса Reset Description 
Value 


С ОО 
н 


| еземед = | | еземед = | 


SOFT SLEEP Н = 
OLD_REQ_N 
SOFT_EXRESPS ІІ [Rw [sc jo | 1:exclusive operation return fail 


5 
Св И ЫЛЕ И И 
SS 
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5.28.2.9 ЕРУ_СЕС 


с» 2122 Те 1422122 Ге [ле] 
Teme 
| 5 
7 


И ИЕ ЕИ ЕЕЕ ЕЕЕ ЕИ И ESTER] EG ES] 
АЕ ЕЕ ЕЕ И ER ET DECR RR RS ЕЕЕ ЕН 


- m 


Type 


е PPP PPP PP PP PPP, 


FPU_CFG 


Field Name Type xP Q Reset Description 
Value 


SS И 
пате гуанин 


5.28.2.10 CM4_MAIN_STATOUT 


0x00000024 СМЗ core stat output(0x30000000) CM4_MAIN_STATOUT 
17 


MEMATTR 


BRCHSTAT_STAT 
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HMASTER 5 MEMATTR HMASTER 
S_STAT D_STAT D_STAT 


CMS core stat output 


Field Name Type | Set/Cle | Reset Description 
ar Value 
T 
1 


МРТ [us [no а ыт | — — — — ——— 
SLEEPHOLDACK | [28] NA 0х1 

n_STAT 

SLEEPINGDEEP_ | [27] 

STAT 


[rema этат [vs [no [Na 9 —] 
== “|ы [ee ff 


DBGRESTARTED = 
_STAT 


малени ыҚ ра fo 


aaa ua pm fmf 


a салса БИ Б 
| 
нк ОНИ 


Сосо [ae во [к [| 
— LR p аве RR 


| 
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СЕЙ [es 56 | [s — 
Esa з= 


toxos [n — no [а о J — — — ——3] 
T MM UM 2:708 UNT НН: 
шош Pee ла 


5.28.2.11 СМ4 INT STAT 


с» Ги [oo [s o [5s [5 [аз Eo T2 [5 | » | о [е [зт [15] 
Teme 


Reserved 
ES 5 
Pest | о | о | о | о | о | о | о | о | о | ој о | ојо | ој о | о] 
Fr 
| Мате | |_______ сем | 


Reserved CURRPRI_STAT 


| Туре ми 
| Reset | о | о | о | о | о| о (о То Ге [ооо Го | 


cm4int stat 


Field Name Type а Reset Description 
Value 


ССС SC 
кушше С ВИ ОНИ 


5.28.2.12 AHB_MTX_CTLO 


0x0000002C АНВ MTX СТІ.0(0х00000000) АНВ МТХ СТО 
0x0000102C AHB_MTX_CTLO SET AHB_MTX_CTLO SET 
0x0000202C AHB MTX CTLO CLR AHB_MTX_CTLO CLR 


| вт |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
веер 


MATRIX_CTRLO 
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Peset | о | о | о | о | о | о | о|о|о | о | о| о |о | о | сој о] 
| ви | 15 | 14 | 1з | 12 м | пој [в | 7 | 6 | 5 | 4|з|2 | 1 [о | 


MATRIX_CTRLO 


LINSEREREREREREREREREREREREREREREN 


AHB MTX CTLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MATRIX CTRLO |[31:0] [RW 9с [о  |matrixcontrol register 0 


5.28.213 АНВ MTX CTL1 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEJEAE] 
ruwa 
s/c 

rece o С ОС ОС О ОС e С О e ОСЗ НСИ 

ПТ КЕ | та Е Е | | е С С СЗ [5 2 

| Мате | MATRIX_CTRL1 

Peel PPP PPP PPP PPP), 


AHB_MTX_CTL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MATRIX CTRL! | [31:0] |Rw fsc |o | matrix control register 1 
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5.28.2.14 DMC_CTRLO 


0x00000034 DMC CTRLO0(0x00000204) DMC CTRLO 
0x00001034 ОМС CTRLO SET DMC CTRLO SET 


0x00002034 DMC_CTRLO CLR DMC_CTRLO CLR 


| Bi | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | те | 17 | 16 | 
| Мате | Reserved 


E73 ВАСЯ Е ca оли 
ви е | | | о ә о о е е е э |> 


. ши AN 


— ww 


DMC_CTRL0 


Field Name Type ewe Reset Description 
Value 


са” та pee Te — 


сік атс sp sel т 7] ———— clock source select; 
310: 26M 
3'h1: 512M 
3'h2: 614.4M 
3'h3: 768M 
3'h4: 1334М 


clk dmc 2x sp di [а qe | 15 | ск dmc 2x divider number 
V 
clk dmc 1x sp di ск dmc 1x divider number 
V 


clk dmc sel hw s |[1] RW S/C 1: cm4 configure cm4 register to 
p en generate the dfs parameters 
0: dfs controller generate dfs parameters 


sp dmc dís еп |o] [ам |с jo | 1: CM4 open the dfs function 
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5.28.2.15 ВТС_РЕН! ЕВ 


0х00000038 ВТС РЕНІ ЕВ(0х00000000) RTC PERI EB 
0x00001038 RTC PERI EB SET RTC PERI EB SET 


0x00002038 RTC_PERI_EB CLR RTC_PERI_EB CLR 


| ви 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | 16 | 


Reserved 


s A 


Reserved 
ic_e 


Tie кыы 


Set/CIr 


RTC PERI EB 


m Ln Um wo а | o mmm 
ar Value 

feed foa [no [sc |o ОИ 

комек [m [AW [sc оао 

(ас опа aste [E] [mw [sc [o [ea — 

(ас от тов [mp mw [sc [o [ea — 


ne oma ма eb [m mw sc |o — |әше — — — — — — 


b 
eb 


ЕТЕ ш [m sc — [seas — — — — —— 
еме” [m | [se [e T — — — —  — 


5.28.2.16  СМ4 ARCH SOFT RST 


0x0000003C СМ4 ARCH SOFT RST(0x00000000) CM4 ARCH SOFT RST 
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0х0000103С CM4 ARCH SOFT RST SET con анын 


0х0000203С CM4 ARCH SOFT RST CLR о 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 


тер... 


““ 27 


EX —— | те 
sr ООО 
| Reset В О ВЕ ОКЗ | о ОЗ | ЕЕ А е е MN 


CM4_ARCH_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me О [se је 


CM4_ARCH_SOF 
T_RST 


5.29 Analog-Digital interface 


5.29.1 Control registers 


5.29.1.1 Memory map 


Base Addr Range Addr Map Description 

0x403C_0000 0x403C_FFFF ANALOG_PLL_TOP register (G1) 

0x403D_0000 0x403D_FFFF EFUSE0/1/DPLL_THM Interface register(G2) 
0x403E_0000 Ox403E FFFF ANALOG CENTROL register 

0х40ЗЕ 0000 0x403F_FFFF MPLL TOP/USB20 

0x4041 0000 0х4041 FFFF ANALOG BB TOP 
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0x40420000 0x4042_FFFF CSI2P2/CSI4L PHY 
0x40430000  0x4043 FFFF DSI PHY 
0x40440000 0х4044 FFFF WCN ANALOG 


5.29.1.2 Register description 


5.29.1.2.1 ANLG_PHY_GROUP_REG_ANLG_PHY_G1_RF Register Address Map 


Base address: 0x403C0000 
Base address(Set Reg): 0x403C1000 
Base address(Clear Reg): 0x403C2000 


KU analog pll top GPIO CLK analog pll top GPIO CLK CTRL 
CTRL 

0x000C analog pll top TWPLL CTR | analog pll top TWPLL CTRLO 
LO 

0x0010 analog pll top TWPLL CTR | analog pll top TWPLL CTRL1 
L1 

0x0014 analog pll top TWPLL CTR | analog pll top TWPLL CTRL2 
L2 

0x0018 analog pll top ТУРШ BIST | analog pll top TWPLL BIST CTRL 
_CTRL 


0x001C analog pll top LPLL CTRLO | analog pll top LPLL CTRLO 
0x0020 analog. pll top LPLL CTRL1 | analog pll top LPLL CTRL1 
0x0024 analog pll top LPLL CTRL2 | analog pll top LPLL CTRL2 


0x0028 analog pll top LPLL BIST analog pll top LPLL BIST CTRL 
CTRL 
0x002C analog pll top GPLL CTRL | analog pll top GPLL CTRLO 
0 
0x0030 analog pll top GPLL CTRL | analog pll top GPLL CTRL1 
1 
0x0034 analog pll top GPLL CTRL | analog pll top GPLL CTRL2 
2 
0x0038 analog pll top GPLL BIST analog pll top GPLL BIST CTRL 
CTRL 
0x003C is рі! top IPPLL CTRL | analog рі! top IPPLL СТАО 
0x0040 Б: pll top IPPLL CTRL | analog_pll_top_IPPLL_CTRL1 
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0x0044 analog_pll_top_IPPLL_CTRL | analog_pll_top_IPPLL_CTRL2 
2 

0x0048 analog_pll_top_IPPLL_BIST_ | analog рі! top IPPLL BIST СТА 
CTRL 

0x004C analog pll top TEST SSC analog pll top TEST SSC CTRL 
CTRL 


0x0050 analog pll top ANA PLL R | analog pll top ANA PLL RSVD 
SVD 

0x0054 analog pll top ANA PLL D | analog рі! top ANA РП DUMY 
UMY 


5.29.1.3 analog pll top GPIO CLK CTRL 


0x00000008 analog pll top GPIO CLK CTRL(0x00000000) ве и 
analog pll top GPIO CL 
0x00001008 analog pll top GPIO CLK CTRL SET CTRL GET 


analog pll top GPIO CL 
0x00002008 analog pll top GPIO CLK CTRL CLR K CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


ть 


analog_pll_top_GP 
Reserved ю СІК ООТ ст 
RL 


ыз ка 
| "с" ООО ОИ 
ЕШ _______________ ммм 


analog pll top GPIO CLK CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
ЕТ ИИ warma uwa 


analog pll top G GPIO clock input control 
PIO CLK IN CTR 0: 


not input. GPIO CLK IN is high 2. 
1: GPIO СІК IN input 26MHz clock 


PLL select control 
ОХХ: GPIO CLK OUT no output and 
in high Z state; 


100: test TWPLL; 101: test LPLL; 110 
‘test GPLL; 111 test IPLL; 


5.29.1.4 analog pll top TWPLL CTRLO 


analog рі! top TWPLL CTRLO(0x00003BA5) “ч RIO erc 
analog pll top TWPLL CTRLO SET b ar TY а 


analog pll top_TWPLL_ 
0x0000200C analog pll top TWPLL CTRLO CLR CTRLO CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


analog_pll_top_TW 
Reserved pini im 


analog рі. 
analog pll top TWPLL N top TWPLL 
_IBIAS 


analog pll top TW 
PLL LPF 


ЕД = 
вези To С 1 ЕНЕН 


analog pll top TWPLL CTRLO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


выш NN СВ 
analog_ p | top T [18: 8] Ox3b —— L PLLO feedback divider, default 
WPLL | value1536MHz output; 
analog pll top T [7: 6] 26M PLLO charge pump current control 
WPLL IBIAS bits, default value is 00; Should be set 

01 for 932M output. 

analog pll top T [5: 3] RW S/C 0x4 26M PLLO LPF resistor & cap control 
WPLL LPF bits, default value is 3'b100 


analog pll top T [2] RW S/C 0х1 26M PLLO modulator sdm_en, default 
WPLL_SDM_EN value is 101. 
analog_pll_top_T [1] 26M PLLO modulator mod_en, default 
WPLL_MOD_EN value is 100. 


analog pll top T 26M PLLO feedback divider select 
WPLL DIV S signal: 


0: integer divider 
1: fractional divider 
Default is 1. 


5.29.1.5 analog pll top TWPLL CTRL1 


0x00000010 analog рі! top TWPLL_CTRL1(0x1D89D89D) шоңа шр Mone 


ROS ү И ЕЕ ЕЕ И И ИЕМ 


Reserved analog pll top TWPLL NINT analog pll top TWPLL KINT 


RW RW 


_ м КЕЛЕН ма 
| ви ив | [аз | 12 | и | пој е je [те 4 [з г | 1 [о | 


analog pll top TWPLL КІМТ 


analog pll top TWPLL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mre we СЛИНИ 


analog pll top T [29: 23] Ox3b — PLLO LPF resistor & cap control 
WPLL NINT bits, default value is 7'h3b 
analog pll top T | [22: 0] 0х9989 | 26M PLLO modulator Kint. 
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„ют [| = T j 


5.29.1.6 analog pll top TWPLL CTRL2 
0x00000014 analog pll top TWPLL CTRL2(0x00000007) 


0x00001014 analog pll top TWPLL CTRL2 SET 


analog pll top TWPLL 
CTRL2 CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


| — UT 


nan. М 


ЕИ m —] 
веза Е о С С и» ЕА НЕ ОСЗ С ОС 5 


analog pll top TWPLL CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” то |5 је - 


analog pll top T [10: 3] — ———— bits. 
WPLL RESERVE 
D 


0x00002014 analog pll top TWPLL CTRL2 CLR 


analog pll top T [2] TWPLL to CSI clock enable signal; 
M eee CK2DSI E O:disable; 1:enable; 

analog pll top T [1] PLL output enable signal 
WPLL CLKOUT _ 
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0: disable the output (default) 
1: enable the output 


analog pll top T PLL divided by 1 output enable signal 
WPLL DIVi EN 0: disable the PLL div by 1 output 


1: enable the PLL div by 1 output 
(default) 


5.29.1.7 analog pll top TWPLL BIST CTRL 


analog pll top TWPLL BIST CTRL SET 


analog pll top TWPLL _ 
BIST CTRL CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


| 


0х00002018 analog pll top TWPLL BIST CTRL CLR 


EX (ош 


analog. pll top TWPLL ВВТ CNT 


L7XETENFREREREREREREREREREREREREREN 


analog pll top TWPLL BIST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme то [qs је — 


analog pll top T = — reference clock input control 
WPLL_BIST_EN bits(RESERVED[1:0)): 
00: 2M (26МНг/13) 01: 4M (26МН2/6.5) 
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10: 13M (26МН2/2) 11: 26M 
Default value is 11 


analog pll to | PLL BIST output. If in BIST mode, its 
WPLL BIST | output 


=PLL_BIST_CNTRL*(freq of 


PLL_CLKOUT/freq of PLL CLKIN) 
-PLL BIST CNTRL*N 

( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.29.1.8 analog pll top LPLL CTRLO 


0x0000001C analog pll top LPLL CTRLO(0x00002F65) аҹ ов ~ = 
0x0000101C analog рі! top LPLL CTRLO SET чы и 


analog pll top LPLL CT 
0x0000201C analog pll top LPLL CTRLO CLR RLO CLR 


| вт 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


analog_pll_top_LP 
LL_N 


ЕГІ [Oe 


Reserved 


analog_pll_ 
analog pll top LPLL N top LPLL I 
BIAS 


analog pll top LP 
LL LPF 


ку) i= 
___з ма 


analog pll top LPLL СТАО 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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зла јао [sc о 
analog pll top LP | 18: 8] RW S/C Ox2f PLL fedback divider, default value is 
LL N 11'h2F; 

Should be set 11'h26 for 32MHz input 
analog pll top LP | [7:6] RW S/C 0х1 PLL charge pump current control bits, 
LL IBIAS default value is 01 
analog рі! top LP | [5:3] RW S/C 0x4 PLL LPF resistor & cap control bits, 
LL LPF default value is 100 


analog pll top LP | [2] RW S/C 0х1 PLL modulator sdm_en, default value is 
LL_SDM_EN 1'b1. 
analog pll top LP | [1] RW S/C PLL modulator mod en, default value is 
LL MOD EN 1'bO. 


analog pll top LP RW S/C 0х1 PLL feedback divider select signal: 
LL_DIV_S 0: integer divider 

1: fractional divider 

Default is 1. 


5.29.1.9 analog pll top LPLL CTRL1 


0x00000020 analog ри top LPLL CTRLi(oxizA17A17) | analog pl top ГРЫ. СТ 


BLOW ЕЛЕС Ee [ee] е e] s eg sd en |257 


Reserved analog pll top LPLL NINT analog pll top LPLL KINT 


we [om] m м 
вези | [| > [2] ОЗ О ВС ОЗ НЕ С С О ОЗ ВС 
ви 322 Те 


| Мате | analog_pll_top_LPLL_KINT 
Type 


analog pll top LPLL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезе — ІСТЕТЕ но [а [o j — — — — ——3] 


analog pll top LP | [29:23] | RW NA Ox2f PLL modulator Nint, default value is 
LL NINT 700101111; 
Should be set 77020100110 for 33MHz 
input. 
ТЕГО pii | top LP | [22: 0] 0х217а | PLL modulator Kint, default value is 
17 23'H217A17; 
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Should be set 23'H333333 for 32MHz 
input. 
5.29.1.10 analog pll top LPLL CTRL2 


0x00000024 analog pll top LPLL CTRL2(0x00000003) | analog pl top LPLL СТ 
0x00001024 analog pll top LPLL CTRL2 SET ана рр 


analog pll top LPLL CT 
0x00002024 analog pll top LPLL CTRL2 CLR RL2 CLR 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 


pe е 
“с 377777777, 
ЛА И СИ И eee ee 
Шаа Rel 8 oer [eas e Ee ВЕ И ШШЕ 


-= XN 


ыз - — — — —31-- 
LTXCIESESERESESEREREREREREREREN 


analog pll top LPLL CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” [wwe [qs е^ 


analog pll top LP | [9: 2] EM ———— bits. 
LL RESERVED 


analog pll top LP | [1] RW S/C 0х1 PLL clock output enable signal: 
LL_CLKOUT_EN 0: Disable clock ouput 

1: Enable clock ouput 
analog_pll_top_LP RW $/С 0х1 PLL divide by 1 clock output enable 
LL DIV1 EN signal: 
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0: Disable clock ouput 
1: Enable clock ouput 


5.29.1.11 analog pll top LPLL BIST CTRL 


0x00000028 analog pll top LPLL BIST CTRL(0x00000000) ur cero ie 
0x00001028 analog pll top РП. BIST СТВІ SET kau r 


analog pll top LPLL BI 
ST CTRL CLR 


| в! [st[so|ze | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


0x00002028 analog pll top LPLL BIST CTRL CLR 


Eme [Tv 


Set/CIr S/C 


= = 
ви | | | | о ә о о е е е о 


analog_pll_top_LPLL_BIST_CNT 
Type 


Set/CIr 


analog pll top ЕРШ ВВТ СТВІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: — [meme se [9 CP — — — — — — 


analog pll top LP | [16] RW S/C PLL BIST enable signal 
LL. ВЕТ EN 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


analog pll top LP | [15: 0] S/C PLL BIST output. If in BIST mode, its 
LL BIST CNT output 
-PLL BIST CNTRL"(freq of 
PLL CLKOUT/freq of PLL_CLKIN) 
zPLL BIST CNTRL*N 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 660 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


K^ SPREADTRUM | SC9832E Device Specification 


( integer division) 


=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.29.1.12 analog pll top GPLL CTRLO 


analog pll top GPLL C 
0x0000102C analog pll top GPLL CTRLO SET TRLO SET 


analog pll top GPLL C 
0x0000202C analog pll top GPLL CTRLO CLR TRLO CLR 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
ме m 


Reserved analog_pll_top_GPLL_N 


analog_pll_ 
analog_pll_top_GPLL_N top_GPLL_ 
IBIAS 


analog_pll_top_GP 
LL_LPF 


analog_pll_top GPLL_CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИИ СЕ [Ro e СЕНЕН 


analog pll top G | [19:9] 0x2e PLL —— divider, default value is 
PLL N 11'h2E; 


analog pll top С | [8: 7] RW S/C 0х1 PLL charge pump current control bits, 
PLL_IBIAS default value is 01 

analog pll top G | [6: 4] RW S/C 0х4 PLL LPF resistor & cap control bits, 
PLL_LPF default value is 100 
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analog pll top G | [3] RW S/C 0x1 PLL modulator sdm en, default value is 
PLL SDM EN 1'b1. 

analog us ЕГ С "|" (~ | 5 PLL modulator mod_en, default value is 
PLL_M 


analog pll top G PLL feedback divider select signal: 
PLL DIV S 


0: integer divider 
1: fractional divider 
Default is 1. 


analog pll top G 0: reference clock from 26M 
PLL REF SEL buffer(default) 


1: reference clock from digital 


5.29.1.13 analog pll top GPLL CTRL1 


0x00000030 analog рі top GPLL CTRLi(oxi7i3B13B) | analog_pl top ӨР. C 


Bt | зт | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 |22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved analog_pll_top_GPLL_NINT analog pll top GPLL KINT 


RW 


RW 
ER ане мы 
| ви |15 | 14] 1з | 12 | "| пој je | 7 [е | 5 | 4|з|2 | 1 [о | 


analog_pll_top_GPLL_KINT 


analog р! top GPLL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


— о и 
analog pll top G | [29:23] Охге PLL modulator —- default value is 
PLL_NINT 700101110; 
analog pll top G | |22: 0] RW NA 0x13b1 | PLL modulator Kint, default value is 
PLL KINT 3b 23'H13B13B 


5.29.1.14 analog pll top GPLL CTRL2 


analog pll top GPLL CTRL2(0x00000001) | analog ри top GPLL С 


analog pll top GPLL CTRL2 SET 


analog pll top GPLL C 
TRL2 SET 
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analog pll top GPLL C 
TRL2 CLR 


| вт | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
[Name m 


0x00002034 analog pll top GPLL CTRL2 CLR 


Reserved 


D p x 


EIE ES E Ex] ES E ER 
EE ER ECRIRE D RT IER II 


Ë ЕС 


| — x | w 77 
ее С и о о ОС С „Ро СЗ С ОС С С С 


analog pll top GPLL CTRL2 


Field Name Type NUN Reset Description 
Value 


EE ae СИНА 

analog pll top G [8: 1] тшш------ bits 
PLL_RESERVED 

analog pll top G RW S/C 0х1 PLL post divider 
PLL_POSTDIV 


5.29.1.15 analog. pll top GPLL BIST CTRL 


0х00000038 | analog рі! top GPLL BIST CTRL(0x00000000) MR а 
0x00001038 analog pll top ОРІ BIST СТВІ SET ue p ee E 


analog pll top GPLL BI 
ST CTRL CLR 


0x00002038 analog pll top GPLL BIST CTRL CLR 


Reserved 
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Set/CIr S/C 


DOO a ë 
m | | | | о ә о | е е е о 


analog_pll_top_GPLL_BIST_CNT 


analog р! top GPLL BIST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — [meme se [s | — — — — ——3 


analog pll top G | [16] RW S/C PLL BIST enable signal 
РИ. BIST. EN 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 


analog pll top С | [15: 0] S/C PLL BIST output. If in BIST mode, its 
PLL BIST CNT output 
-PLL BIST CNTRL"(freq of 
PLL_CLKOUT/freq of PLL CLKIN) 
-PLL BIST CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.29.1.16 analog_pll_top_IPPLL_CTRLO 


0x0000003C analog_pll_top_IPPLL_CTRL0(0x00004848) са анын 
0x0000103C analog_pll_top_IPPLL_CTRLO SET ee ан 


0x0000203C analog pll top IPPLL CTRLO CLR 


analog pll top IPPLL C 
TRLO CLR 


Reserved analog pll top IPLL М 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
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пре [MUI - —] 


analog рі. 
analog pll top IPLL N top IPLL I 
BIAS 


analog pll top ІРІ. 
L LPF 


analog pll top IPPLL CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me qme [s |2 - 


analog pll top ІР | [19: 9] 0x24 —, n fedback divider, default value is 
LL_N 11'h24; 

analog_pll_top_IP | [8: 7] RW $/С PLL charge pump current control bits. 
LL_IBIAS 

analog pll top IP | [6: 4] RW S/C 0x4 PLL LPF resistor & cap control bits, 
LL LPF default value is 100 


analog pll top IP | [3] RW S/C 0x1 PLL modulator sdm en, default value is 
LL SDM EN 1'b1. 
analog pll top IP | [2] RW S/C PLL modulator mod en, default value is 
LL MOD EN 190. 


analog pll top IP | [1] RW S/C PLL feedback divider select signal: 
LL DIV S 0: integer divider 
1: fractional divider 
Default is 1. 
analog pll top IP RW S/C 0: reference clock from 26M 
LL REF SEL buffer(default) 
Го 1: reference clock from digital 
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5.29.1.17 analog pll top IPPLL CTRL1 


analog pll top IPPLL C 
TRL1 


0x00000040 analog pll top IPPLL CTRL1(0x12000000) 


| Bit | зт | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved | analog_pll_top_IPLL_NINT analog_pll_top_IPLL_KINT 

Tye | во | я __|__=~ y 
| Bit |15|14 | 1з | 12 | 1 | ој о [е [т | е | 5 јазот о 


analog_pll_top_IPLL_KINT 


пе С О ОС Ро ОС ОС ОС О ОС ОС ОСЗ С БС БС С 


analog_pll_top_IPPLL_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pra [RO [NA 
analog pll top IP | [29:23] | RW NA 0x24 PLL modulator Nint, default value is 
LL NINT 7'h24 
analog_pll_top_IP | [22: 0] RW NA PLL modulator Kint, default value is 
LL_KINT 23'H0; 


5.29.1.18 analog_pll_top_IPPLL_CTRL2 


0х00000044 analog pll top IPPLL CTRL2(0x00000005) | analog piL top. IPPLL_C 
0x00001044 analog, pll top IPPLL CTRL2 SET Е CE 
0x00002044 analog pll top IPPLL CTRL2 CLR WO ле йаш 


| ви |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | wo | vo | 17 | 16] 
[Name mm 


Reserved 


Pe [OO 


| позе | о | о | о | о | о| о | о |о|о| о | о | о |о | о | о | о 
| ви ив | ма | 13 | 12 | 1 | ој [в | [е | 5 |4|з|2 | то | 


апа | апа | апа 
log log log 
Reserved analog pll top IPLL RESERVED _pll ері ері 
_to _to _to 
о! | pl [ pi 
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Type 


analog_pll_top_IPPLL_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me [mre se qo 


analog pll top IP | [10: 3] = bits. 
LL_RESERVED 


analog pll top IP | [2] RW S/C 0х1 PLL clock output enable signal: 
LL_CLKOUT_EN 0: Disable clock ouput 
1: Enable clock ouput 


analog pll top IP | [1] RW $/С PLL post divider 
LL_POSTDIV 


analog_pll_top_IP RW S/C 0х1 PLL divide by 1 clock output enable 
LL DIV1 EN signal: 

0: Disable clock ouput 

1: Enable clock ouput 


5.29.1.19 analog pll top IPPLL BIST CTRL 


analog pll top IPPLL В! 
ST CTRL 


analog pll top IPPLL В! 
0x00001048 analog pll top IPPLL BIST CTRL SET ST CTRLSET 


analog pll top IPPLL В! 
0x00002048 analog pll top IPPLL BIST CTRL CLR ST CTRLCLR 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


0x00000048 analog pll top IPPLL BIST CTRL(0x00000000) 


|= 
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= СО 


analog_pll_top_IPLL_BIST_CNT 
Type 


вези СГС 


analog_pll_top_IPPLL_BIST_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ СЕ јао [s |2 - 


analog_pll_top_IP = PLL —— Ó sÑsl enable signal 
LL_BIST_EN 0: disable the РЦ. BIST mode (default) 
1: enable the PLL BIST mode. 


analog pll 0р ІР | [15: 0] S/C PLL BIST output. If in BIST mode, its 
LL_BIST_CN output 
=PLL_BIST_CNTRL*(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.29.1.20 analog pll top TEST SSC CTRL 


0x0000004C analog pll top TEST SSC CTRL(0x00000000) 


| Bi | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | analog_pll_top_TWPLL_SSC_CTRL analog_pll_top_LPLL_SSC_CTRL 
Type 


analog pll top TEST SS 
C CTRL 


| Name | analog pll top GPLL SSC CTRL analog pll top IPLL 55С CTRL 
Type 
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analog pll top TEST SSC СТА 


oo | Name Type Set/Cle | Reset Іі И 
ar Value 
Racal pll top T [31: 24] Spread NEN. NNI control. Please see 
лит SSC_CTR PLL spec for further information. 


analog_ P юр LP | [23: 16] Spread Spectrum control. Please see 
LL_SSC_! PLL spec for further information. 
analog Б Тай С [15: 8] Spread Spectrum control. Please see 
PLL_SSC_CTRL PLL spec for further information. 
analog_pll_top_IP | [7: 0] RW NA Spread Spectrum control. Please see 
LL 55С СТА PLL spec for further information. 


5.29.1.21 analog pll top ANA PLL RSVD 


0x00000050 analog pll top ANA PLL 85М0(0х00000000) | analog pil Top ANA PL 


| s | 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16] 


Reserved 
Type 


See eee 
| еве | о | о | о | о | о | о | о | о | о | о | о [о (ооо | 
| ви |15 | 14 [аз | 12 | зо [о | ге | у [е | 5 | 4 [з г | 1 [о | 


Reserved analog pll top ANALOG PLL RESERVED 


Ly 
w 
ее ГТ | 


analog_pll_top АМА РИ ВЗУО 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е НЕ 

analog pll top AN | [7: 0] Reserved bits 
ALOG PLL RESE 

RVED 


5.29.1.22 analog pll top ANA PLL DUMY 


analog pll top ANA PL 


0x00000054 analog pll top ANA PLL DUMY(0x0000FFO00) L DUMY 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Name | analog_pll_top_analog_pll_dumy_in 
Tyee PO 


| ви ив | 14] 1з | 12 | | то | [в [те 4 | г | 1 То | 


analog pll top analog pll dumy out 


analog. pll top ANA PLL DUMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog pll top an | [31: 16] NA 
аод рі! аиту in 
analog pll top an | [15: 0] RW NA Oxff00 
alog pll dumy out 


5.29.1.22.1 ANLG PHY GROUP REG ANLG PHY G2 RF Register Address Map 


Base address: 0x403D0000 
Base address(Set Reg): 0x403D1000 
Base address(Clear Reg): 0x403D2000 


E analog dpll thm top DPLL analog dpll thm top DPLL CTRLO 
CTRLO 

0x0004 analog dpll thm top DPLL analog dpll thm top DPLL CTRL1 
CTRL1 

0x0008 analog dpll thm top DPLL analog dpll thm top DPLL CTRL2 
CTRL2 

0x000C analog dpll thm top DPLL analog dpll thm top DPLL BIST CTRL 
BIST CTRL 


0x0010 analog dpll thm top DPLL analog др! thm top DPLL THM СТАЕ 
THM CTRL 

0x0014 analog др! thm top THMO | analog ар! thm top THMO CTRL 0 
CTRL 0 

0x0018 analog dpll thm top THMO | analog dpll thm top THMO CTRL 1 
CTRL 1 

0x001C analog dpll thm top ANA D | analog dpll thm top ANA DPLL DUMY 
PLL DUMY 
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5.29.1.23 analog_dpll_thm_top_DPLL_CTRLO 


analog_dpll_thm_top_| i . CTRL0(0x00674A0 | analog_dpll_thm_top_DP 
LL CTRLO 


analog «ірі! thm top DP 
0x00001000 analog dpll thm top DPLL CTRLO SET LL CTRLO SET 


analog dpll thm top DP 
0x00002000 analog dpll thm top DPLL CTRLO CLR LL CTRLO CLR 


| s |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


не mE 


i NN | 
ЕЛІ в fi СІ 


0x00000000 


analog dpll thm to 


p DPLL LPF analog. др! thm top DPLL RESERVED 


analog dpll thm top DPLL CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea mem [б 9 


analog ЕСЕ thm t | [27:17] MN Б ый — fedback divider 

op D 

апаар TNT [16: 15] PLL charge pump current control bits 
op DPLL IBIAS 
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analog_dpll_thm_t | [14:12] | RW $/С 0х4 PLL LPF resistor & cap control bits, 

op DPLL LPF default value is 100 

analog dpll thm t | [11] RW S/C 0х1 PLL modulator sdm_en, default value is 
op DPLL SDM E 1'b1. 

N 

analog dpll thm t | [10] RW S/C PLL modulator mod en, default value is 
op DPLL MOD E 1'b0. 

N 


analog dpll thm t RW S/C 0х1 PLL feedback divider select signal: 
op_DPLL_DIV_S 0: integer divider 
1: fractional divider 
Default is 1. 
analog dpll thm t | [8: 1] RW S/C Reserved. 
ор DPLL RESER 
VED 
analog dpll thm t RW S/C 0:CLKOUT output 800M~1.8G 
OP DPLL нов 1:CLKOUT ouput 400M~900M 


5.29.1.24 analog dpll thm top DPLL CTRL1 


analog др! thm Тор. m . CTRL1(0x19A7627 | analog dpll thm top DP 
LL CTRL1 


IKNEJEIEIEIEZEJEJEIEJEIEIEIEIEREAES 


Reserved analog dpll thm top DPLL NINT analog dpll thm top ОРИ КІМТ 


0x00000004 


RW RW 
Be aree as | рова БЕЛДЕР eae ЕЦ 


analog dpll thm top ОРИ KINT 


analog. dpll thm top DPLL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme — [mre mw fo 


analog dpll thm t | [29: 23] 0x33 ——— modulator Nint, default value is 
op DPLL NINT 750110011; 
analog др! thm t | [22: 0] RW NA 0х2762 | PLL modulator Kint, default value is 
op DPLL KINT 76 231276276 
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5.29.1.25 analog dpll thm top DPLL CTRL2 


analog dpll thm Mir ke CTRL2(0x0000007 | analog dpll thm top DP 


0x00000008 LL CTRL2 


B-NEJEJEJEJEJEJEJEJEJEJEREJEJEJEIES 
[төте 


Reserved 


E 
[Reset | о | о | о A 
a ee 


Reserved analog_dpll_thm_top_DPLL_CCS_CTRL 


analog dpll thm top DPLL CTRL2 


Field Name Type энн Reset Description 
Value 


EE КОШЕ ГГ ЧЕНГЕ 

analog_dpll_thm_t |[7:0] 0х74 — function control 
op DPLL CCS C 

TRL 


5.29.1.26 analog, ар! thm top DPLL BIST. CTRL 


analog dpll thm us Међу BIST CTRL(0xOOF | analog dpll thm top DP 
0x0000000C LL BIST CTRL 
analog dpll thm top DP 
0x0000100C analog dpll thm top DPLL BIST CTRL SET LL BIST CTRL SET 


analog «рі! thm top DP 
0x0000200C analog dpll thm top DPLL BIST CTRL CLR LL BIST CTRL CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


1 : Шен 


"= гиши 
ЕСІГІ | 
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| Reset | о | о | о То | о | о |о КИШ 
| ви | 15 | 14 [13 | 2 | п | пој о [е |7 | 6 | 5 | 


analog_dpll_thm_top_DPLL_BIST_CNT 


ее | о [о [» Го Ро ОС ОС ОС о С ОС ОСЗ О ОСЗ СЗ С 


analog dpll thm top DPLL BIST. CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: a |o se |o | — — — — — — — 


analog dpll thm t | [24] RW S/C PLL BIST enable signal 

ор. DPLL_BIST_E 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

analog dpll thm t | [23:16] | RW S/C Oxff PLL_BIST_CTRLJ[7:0] is for BIST 

ор ОРП BIST С accuracy control. See PLL BIST CNT 

TRL for further information. 


analog_dpll_thm_t | [15: 0] S/C PLL BIST output. If in BIST mode, its 
ор DPLL BIST С output 
NT =PLL_BIST_CNTRL*(freq of 
PLL CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
-PLL BIST CNTRL"(NINT-«KINT/2^23) 
(fractional division) 


5.29.1.27 analog ар! thm top DPLL THM CTRL 


analog dpll thm mi^ оста THM CTRL(0x000 | analog др! thm top DP 
0x00000010 LL THM CTRL 
analog dpll thm top DP 
0x00001010 analog (рі! thm top DPLL THM CTRL SET LL THM CTRL SET 


analog dpll thm top DP 
0x00002010 analog др! thm top DPLL THM CTRL CLR LL THM CTRL CLR 


| e |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


——————— 
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НН i Е = analog dpll thm top ANALOG PLL RESERVED 


Сър | o | |] 


analog dpll thm top DPLL THM CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mee mw] qe [е^ 


analog _ l үш Е = — O analog test mode 0:not in test 
ор. TEST_C mode; 1:test mode. 
analog dpll thm t | [12] reserved bit 

op TEST SEL 


analog dpll thm t | [11] RW S/C CLKOUT TEST select 
Пр Реч ТМВ 0: PLL_CLKOUT test 
1: THM test 


analog dpll thm t | [10: 0] RW S/C Reserved bits 

op ANALOG PLL 

“RESERVED ANALOG_PLL_RESERVED<0> test clk 
sel signal 
(you can see 
JSC9832E analog mpll thm top&analo 
9g др! thm top.vsd for further read) 


5.29.1.28 analog ар! thm top THMO CTRL 0 


analog «ірі! thm top THMO СТР! 0(0x000000 | analog «ірі! thm top TH 
0x00000014 00) М0 CTRL 0 


analog_dpll_thm_top_TH 
0x00001014 analog dpll thm top THMO CTRL 0 SET мо CTRL 0 SET 


analog ар! thm top ТН 
0x00002014 analog сірі! thm top THMO CTRL 0 CLR мо CTRL 0 CLR 


И st | a1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 
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ее [o] 
Съ | ___________ 


analog ар! 

_thm_top_ 

THM_TEST 
_SEL 


Reserved 


ее ОГ С 


analog др! thm top THMO CTRL 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 
СТ ЕЕН Е ИИ ии 


analog. mine thm_t use "resistor+pmos" to generate bias 
ор THM ВС ВВ! current for THM 


А5 МОПЕ 0: disable (default) 
1: enable 


analog_ ki thm t : select analog test signal of THM mux to 
APCOUTO 


EL 00: high-Z 
01: VBE 
10: VDAC 
11: VREF 


5.29.1.29 analog_dpll_thm_top_THMO_CTRL_1 


analog_dpll_thm_top а CTRL 1(0x000000 | analog dpll thm top TH 
analog ар! thm top ТН 
0x00001018 analog «ірі! thm top THMO CTRL 1 SET MO CTRL 1SET 
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analog_dpll_thm_top_TH 
M0_CTRL_1 CLR 


| ви 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


' | WE 


0x00002018 analog_dpll_thm_top_THM0_CTRL_1 CLR 


= e ea 


| Name | analog_dpll_thm_top_THM_RESERVED 
Type 


vcr ë ë CEDOM 
ее | СЕТ 


analog dpll thm top THMO CTRL 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме аю se | | — — — — — — — 


analog dpll thm t | [24] RW S/C select input code of internal DAC 
= a 0: DAC input code is from internal SAR 
logic (default) 
1: DAC input code = 
(ТНМ_ВР_РАТА/7:0]) 
| thm t | [23: 16] data which is used to bypass internal 
OP DAT SAR logic 
A 
analog_dpll_thm_t | [15: 0] Reserved bit of THM. 
op_THM_RESER 
VED 


5.29.1.30 analog ар! thm top ANA DPLL DUMY 


analog dpll thm top ANA DPLL DUMY(0x000 | analog ар! thm top АМ 
0x0000001C ОЕЕОО) A DPLL DUMY 
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| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | tog gpl tnm top analo apl вии || 


И 
L'INBERERERERERERERERERERERERERERES 


analog dpll thm top analog dpll dumy in 


| ви |15 | 14] 1з | 12 | | то | е |е |7 | 6 И | 4 [з г | 1 [о | 


analog dpll thm top analog др! аиту out 


RW 


analog dpll thm top ANA DPLL DUMY 


Field Name Type | Set/Cle | Reset Description 

ar Value 

analog dpll thm t | [31: 16] NA 

op analog dpll du 

my in 

analog dpll thm t | [15: 0] RW NA Oxff00 

op_analog_dpll_du 

my_out 


5.29.1.30.1 | ANLG. PHY GROUP REG ANLG PHY С4 RF Register Address Map 


Base address: 0x403F0000 
Base address(Set Reg): 0х403Е1000 
Base address(Clear Reg): 0x403F2000 


0x0000 analog тр! thm top MPLL | analog трі thm top MPLL CTRLO 
 CTRLO 

0x0004 analog mpll thm top MPLL | analog mpll thm top MPLL CTRL1 
_CTRL1 

0x0008 analog mpll thm top MPLL | analog mpll thm top MPLL CTRL2 
_CTRL2 


0x000C analog mpll thm top MPLL | analog mpll thm top MPLL_CTRL3 
_CTRL3 

0x0010 analog mpll thm top MPLL | analog mpll thm top MPLL BIST CTRL 
. BIST CTRL 

0x0014 analog mpll thm top MPLL | analog mpll thm top MPLL THM CTRL 
-ТНМ CTRL 


0x0018 analog тр! thm top THM1 | analog трі thm top THM1 CTRL 0 
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aY 


0x001G analog mpll thm top THM1 | analog тр! thm top THM1 CTRL 1 
_CTRL_1 


0x0020 analog mpll thm top ANA analog mpll thm top ANA MPLL DUMY 
MPLL DUMY 
5.29.1.31 analog mpll thm top MPLL CTRLO 


analog трі! thm top MPLL CTRLO(0x0000266 | analog тр! thm top M 


analog mpll thm top M 
0x00001000 analog тр! thm top MPLL CTRLO SET PLL CTRLO SET 


analog. mpll thm top M 
PLL CTRLO CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ve | 17 | 16 | 


analog_mpll_thm_t 
op_MPLL_N 


Б/Н” тен О 


0х00002000 analog трі! thm top MPLL CTRLO CLR 


Reserved 


analog mpl 

| thm top analog mpll thm t 

MPLL IBIA op MPLL LPF 
S 


analog mpll thm top MPLL N 


Le ww ОЕ 
[Г РГ [| 


analog mpll thm top MPLL CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme — nm в |2 - 


analog _ трі. thm_t | [18: 8] 0x26 — fedback divider 
op MPLL N 
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analog тр! thm t | [7: 6] RW S/C 0х1 PLL charge pump current control bits 
op_MPLL_IBIAS 

analog тр! thm t | [5: 3] RW S/C 0x4 PLL LPF resistor & cap control bits, 

op MPLL LPF default value is 100 

analog mpll thm t | [2] RW S/C 0х1 PLL modulator sdm_en, default value is 
op_MPLL_SDM_E 1'b1. 

N 


analog mpll thm t | [1] RW S/C PLL modulator mod en, default value is 
op MPLL MOD E 1'b0. 
N 


analog mpll thm t RW S/C 0х1 PLL feedback divider select signal: 
op_MPLL_DIV_S 0: integer divider 

1: fractional divider 

Default is 1. 


5.29.1.32 analog mpll thm top MPLL CTRL1 


analog mpll thm HT CTRL1(0x133B13 | analog mpll thm top M 
0x00000004 PLL CTRL1 


IKNEJEIEIEIEZEJEJEIEJESEIEIEIEREAES 


Reserved analog тр! thm top MPLL МІМТ analog mpll thm top MPLL KINT 


L3 м аа ЕЕ м 
| ви |15 | 14] 1з | 12 | "| то | е [в [те 4 [з г | 1 [о | 


| Мате | analog_mpll_thm_top_MPLL_KINT 
м 
нк AN а ммм 


analog mpll thm top MPLL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: (pram јао [а fo ——[ —— — — — — — — 


analog mpll thm t | [29: 23] | RW NA 0x26 PLL modulator Nint, default value is 
op МР МІМТ 750100110; 
analog тр! thm t | [22: 0] RW NA Ox3b13 | PLL modulator Kint, default value is 
op MPLL KINT b1 23'h3B13B1 


5.29.1.33 analog mpll thm top MPLL CTRL2 
analog трі! thm top MPLL CTRL2(0x0000000 | analog трі! thm top M 
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analog_mpll_thm_top_M 
0x00001008 analog_mpll_thm_top_MPLL_CTRL2 SET PLL CTRL2 SET 


analog тр! thm top M 
0x00002008 analog тірі! thm top MPLL CTRL2 CLR PLL CTRL2 CLR 


| ви | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате = 


Reserved 


тер... 


aA < 


|| 


ЕСУ 


analog mpll thm top MPLL CTRL2 


Field Name Type tad Reset Description 
Value 


EE С RN CNN 

analog mpll thm t | [8: 1] -шш-- 

op MPLL RESER 

VED 

analog mpll thm t RW S/C 0:CLKOUT output 800M- 1.8G 
ор p al 1:CLKOUT ouput 400M~900M 
5.29.1.34 analog mpll thm top MPLL CTRL3 


analog трі! thm top MPLL CTRL3(0x0000007 | analog тр! thm top M 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
Teme 
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| Безе ШШШ ШЕШЕНЕ ЕЕ | а ЕЕН Б И В В БШ ЕИ И 
| ви |15|14 | 13 uz] | то | [в | у [е |5 [е | з г | 1 о] 


Reserved analog_mpll_thm_top_MPLL_CCS_CTRL 


Т 
"ен EE EE О С EE 8: 


analog mpll thm top MPLL CTRL3 


Field Name Type is Reset Description 
CHE 


Dese: Пена [no [м — 


analog _ irs. гуа t = 0] "mm — function control 
ор, МР 


5.29.1.35 analog mpll thm top MPLL BIST CTRL 


analog тірі! thm top MPLL BIST CTRL(0x00 | analog трі! thm top М 
0х00000010 ЕЕ0000) PLL_BIST_CTRL 
analog_mpll_thm_top_M 
0x00001010 analog mpll thm top MPLL BIST CTRL SET PLL BIST CTRL SET 
analog тр! thm top M 
к | analog три hm top MPLL BIST CTRL CLR тр! thm top MPLL | | analog три hm top MPLL BIST CTRL CLR CTRL CLR PLL BIST CTRL CLR 


a 


' | = 


єт _ рли шнын 


= ІСІ — = P] 
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| Резе: | о | о о | о о [о [о | о | о [о [оо о [о [о [о 


analog mpll thm top MPLL BIST CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа аю se | | — — — — — — — 


analog mpll thm t | [24] RW S/C PLL BIST enable signal 

op_MPLL_BIST_E 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

analog mpll thm d [23: 16] Oxff PLL BIST. CTRL[7:0] is for BIST 

op MPLL BIST C accuracy control. See PLL BIST CNT 

TRL for further information. 


analog mpll thm t : PLL BIST output. If in BIST mode, its 
ор MPLL BIST C output 


NT -PLL BIST CNTRL"(freq of 
PLL CLKOUT/freq of PLL CLKIN) 
-PLL BIST CNTRL*N 
( integer division) 
-РЦ BIST CNTRL*(NINT«KINT/2^23) 
(fractional division) 


5.29.1.36 analog mpll thm top MPLL THM CTRL 


analog трі! thm top MPLL ТНМ CTRL(0x000 | analog трі! thm top M 
0x00000014 00000) PLL THM CTRL 


analog тр! thm top M 
0x00001014 analog тр! thm top MPLL THM СТВІ SET PLL THM CTRL SET 


analog mpll thm top M 
PLL THM CTRL CLR 


| Bi | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | те | 17 | 16 | 
| Name | Reserved 


0x00002014 analog mpll thm top MPLL THM CTRL CLR 


-- = = = analog_mpll_thm_top_ANALOG_PLL_RESERVED 
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T | TS] TT 
CL EL HM 
K_ Е 
ЕМ 


EL 
туре е [п Те 
ЛЕНЕІЕНЕНЕНЕНЕНЕНЕЕЕЕКЕКЕЕЕЕНЕЛЕН 


analog mpll thm top MPLL THM CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme До [qs је 


analog mpll thm t т PLL — YF test mode 0:not in test 
op TEST CLK E mode; 1:test mode. 

N 

analog тр! thm t | [12] RW S/C reserved bit 

op TEST SEL 


analog тр! thm t | [11] RW S/C CLKOUT TEST select 
op TEST ТНМ 5 0: PLL_CLKOUT test 
1: THM test 


analog mpll thm t 2 RW S/C Reserved bits 

op ANALOG PLL 

“RESERVED ANALOG_PLL_RESERVED<0> test clk 
sel signal 
(you can see 
/SC9832E_analog_mpll_thm_top&analo 
g_dpll_thm_top.vsd for further read) 


5.29.1.37 analog mpll thm top THM1 CTRL O 


VU zur е analog тр! thm top T 
analog тр! thm top Т 
0x00001018 analog тр! thm top THM1 CTRL 0 SET НМ1 CTRL 0 SET 


analog тр! thm top Т 
0x00002018 analog тр! thm top THM1 CTRL 0 CLR НМТ CTRL 0 CLR 


RE И eee ЕЕЕ ESI RS БЕ 


Reserved 
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апаод трі 

| thm top _ 

THM TEST 
_SEL 


Reserved 


| Type | 


ее ОГ То 


analog тр! thm top ТНМ1 CTRL 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me qms e qs 10 


analog mpll thm t use "resistor pmos" to generate —————— 
op THM BG АВГ current for THM 


AS MODE 0: disable (default) 
1: enable 


analog mpll thm t | select analog test signal of THM тих to 
ор_ТНМ_ТЕЗТ_$ APCOUTO 


EL 00: high-Z 
01: VBE 
10: VDAC 
11: VREF 


5.29.1.38 analog mpll thm top THM1 CTRL 1 


analog трі! thm top THM1 CTRL 1(0x000000 | analog тр! thm top Т 
analog тр! thm top Т 
0x0000101C analog тр! thm top THM1 CTRL 1 SET НМТ CTRL 1 SET 


analog mpll thm top T 


0x0000201C analog трі! thm top THM1 CTRL 1 CLR НМТ. CTRL 1 СІВ 


Reserved 
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вези Го а Го Го Та оо | О ОСЗ е 
ви 22 То 
| Мате | analog тр! thm top THM RESERVED 

Бү: ОШ OMEN 
LIERERERERERERERERERERESERER EREREN 


analog mpll thm top THM1 CTRL 1 


Field Name Type ся Reset Description 
Value 


Em рта Te p — 


analog mpll thm t = select input code of internal = 
BE THM BP MO 0: DAC input code is from internal SAR 
logic (default) 
1: DAC input code = 
(THM BP DATA[7:0]] 
analog _ тр aa 7 [23: 16] data which is used to bypass internal 
ор. ТНМ ВР | SAR logic 
analog mpll thm t | [15: 0] Reserved bit of THM. 
op THM RESER 
VED 


5.29.1.39 analog mpll thm top ANA MPLL DUMY 


0x00000020 analog тр! thm E PERO} MPLL_DUMY(0x00 еа тр! thm top А 


A_MPLL_DUMY 


ИТЕИЕЛЕЗЕЗЕЗЕЛЕЗЕЛЕЛЕЗЕЗЕЛЕЗЕЗЛЕЗЕЗЕЗ 
| Мате | wa 


analog_mpll_thm_top_analog_mpll_dumy_in 


L'INSEREREREREREREREREREREREREREREN 
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a | 


analog_mpll_thm_top_analog_mpll_dumy_out 


RW 


analog mpll thm top АМА MPLL DUMY 


Field Name Type Set/Cle Reset Description 

ar Value 

analog тр! thm t | [31: 16] NA 

op analog mpll d 

umy in 

analog mpll thm t | [15: 0] RW NA Oxff00 

op_analog_mpll_d 

umy_out 


5.29.1.39.1 ANLG PHY GROUP REG ANLG PHY G6 RF Register Address Мар 


Base address: 0x40410000 
Base address(Set Reg): 0x4041 1000 
Base address(Clear Reg): 0x40412000 


0x0000 analog bb top ANA BB P analog bb top ANA BB PWR CTRL 
WR CTRL 

0x0004 analog bb top ANA BB RS | analog bb top ANA BB RST CTRL 
T CTRL 

0x0008 analog bb top ANA BB SI | analog bb top ANA BB SINE CTRL 
NE CTRL 

0x000C analog bb top BB Ва СТН | analog bb top BB BG СТРЕС 
L 
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0x0024 analog_bb_top_AAPC_CTRL | analog bb top AAPC CTRL1 
1 

0x0028 analog bb top ANA BB RS | analog bb top ANA ВВ RSVD 
VD 

0x002C analog bb top TEST CLK analog bb top TEST CLK CTRL 
CTRL 

0x0030 analog bb top TEST SSC analog bb top TEST SSC CTRL 
CTRL 

0x0034 analog bb top TSEN CTRL | analog bb top TSEN CTRLO 
0 

0x0038 analog bb top TSEN CTRL | analog bb top TSEN CTRL1 
1 

0x003C analog bb top AAPC TEST | analog bb top ААРС . TEST 0 
_0 

0x0040 analog bb top WRAP GLU | analog bb top WRAP GLUE CTRL 
E CTRL 

0x0044 analog bb top AAPC TEST | analog bb top AAPC TEST 1 
1 

0x0048 analog bb top AAPC TEST | analog bb top AAPC TEST 2 
2 

0x004C analog bb top AAPC TEST | analog bb top AAPC TEST 3 
_3 

0х0050 analog bb top ААРС TEST | analog bb top AAPC TEST 4 
4 

0х0054 analog bb top TSEN CTRL | analog bb top TSEN CTRL2 
2 

0x0058 analog bb top TST TSEN analog bb top TST TSEN CTRL 
CTRL 

0x005C analog bb top TST TSEN analog bb top TST TSEN STSO 
STSO 

0x0060 analog bb top TST TSEN analog bb top TST TSEN STS СО RO 
STS С0 RO 

0x0064 analog bb top TST TSEN analog bb top TST TSEN STS СО Ві 
STS CO R1 

0x0068 analog bb top TST TSEN analog bb top TST TSEN STS C0 R2 
STS со R2 

0x006C analog bb top TST TSEN analog bb top TST TSEN STS СО R3 
STS С0 R3 

0x0070 analog bb top TST TSEN analog bb top TST TSEN STS C1 RO 
STS C1 RO 
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0x0074 analog bb top TST TSEN analog bb top TST TSEN STS C1 Ві 
STS C1 Ві 

0x0078 analog bb top TST TSEN analog bb top TST TSEN STS C1 R2 
STS C1 R2 

0x007C analog bb top TST TSEN analog bb top TST TSEN STS C1 R3 
STS C1 R3 

0x0080 analog bb top TST TSEN analog bb top TST TSEN STS C2 RO 
STS C2 но 

0x0084 analog bb top TST TSEN analog bb top TST TSEN STS C2 Ві 
STS C2 н1 

0x0088 analog bb top TST TSEN analog bb top TST TSEN STS C2 R2 
STS C2 R2 

0x008C analog bb top TST TSEN analog bb top TST TSEN STS C2 R3 
STS C2 R3 

0x0090 analog bb top TST TSEN analog bb top TST TSEN STS СЗ РО 
STS C3 но 

0x0094 analog bb top TST TSEN analog bb top TST TSEN STS СЗ H1 
STS C3 R1 

0x0098 analog bb top TST TSEN analog bb top TST TSEN STS C3 R2 
STS C3 R2 

0x009C analog bb top TST TSEN analog bb top TST TSEN STS C3 R3 
STS C3 R3 

0x00A0 analog bb top ANA BB DU | analog bb top ANA BB DUMY 
MY 

0х00А4 analog bb top REG SEL C | analog bb top REG_SEL_CFG_0 
FG 0 


5.29.1.40 analog bb top ANA BB PWR CTRL 


analog bb top ANA BB PWR CTRL(0x000000 | analog bb top ANA BB 
analog bb top ANA BB 
0x00001000 analog bb top ANA BB PWR CTRL SET _PWR CTRL SET 


analog bb top ANA BB 
0x00002000 analog bb top ANA BB PWR CTRL CLR СРИВ СТАС CLR 


| в! | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | vo | 17 | 16 


Reserved 


me [m 
е DP PPP PPP) PP PP) 
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БЕСІ БИІГІ GL 


Set/CIr 


analog bb top ANA BB PWR СТА! 


Field Name Type n as Reset Description 
Value 


КОО РЕНЕ НА Fo НА | 


analog bb top В | [4] RW S/C 26MHz buffer power down signal, high 
EC 26MHZ 0 BU effective 
F PD 


analog bb top В | [3] RW S/C 32MHz buffer power down signal, high 
EC 32MHZ 0 BU effective 

F PD 

analog bb_top_R | [1] reference PLLO(26M PLL) power down, 
PLL_P high effective 


апа0д, po _top_A Power down AAPC_TOP 
APC_P 0: Power on AAPC_TOP 
1: Power down AAPC_TOP(default) 


5.29.1.41 analog bb top ANA BB RST CTRL 


analog bb top ANA BB RST CTRL(0x000000 | analog bb top ANA BB 
0x00000004 00) _RST_CTRL 


analog bb top ANA ВВ 
0x00001004 analog bb top ANA BB RST CTRL SET _RST CTRL SET 


analog bb top ANA BB 
. RST CTRL CLR 


_ st | з | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ro | 18 | 17 | 16 | 
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[Name ООО 
pe | болят 
[еси (Ре 


= С E 
е С О О О ОС ОС ОС О СЗ ОСЗ ОС О СЗ СЗ О 


analog bb top АМА ВВ ВТ СТА 


Field Мате Туре | Set/Cle | Reset Description 
ar Value 


e — Е poc 


analog_bb_top_R тт PLLO reset signal, high effective 
PLL_RST 
5.29.1.42 analog bb top ANA BB SINE CTRL 


analog bb top ANA ВВ SINE CTRL(0x000AO | analog bb top ANA ВВ 
0x00000008 400) "SINE CTRL 
analog bb top ANA BB 
0x00001008 analog bb top ANA BB SINE. СТВІ SET НЕ СТЫ ст 


analog bb top АМА ВВ 
0x00002008 analog bb top ANA BB SINE CTRL CLR SINE CTRL CLR 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


analog_bb_ | analog_bb_ 

top REC 2 | top REC 3 

Fieserved вмнг ос | 2MHZ о c 
UR SEL UR SEL 


ыз Ы ие 
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analog_bb_top_CLK26M_ analog bb top ВЕС 26M 


analog bb top PROBE SEL RESERVED HZ SR TRIM 


Е.Е | a СА TA 
s| | ве Ts 
LINRERERERERESEREREREREERBUSEREREN 


analog bb top ANA BB SINE CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ама ата [so sc [o | 

analog bb top В | [20: 19] 26MHz buffer bias current select signal: 
оса m MI [mmmxt 

analog bb top В |[18: 17] 32MHz buffer bias current select signal: 
ралы a |6 [n emm 


analog bb top Р |[16: 11] Probe clock select signal: default 
ROBE SEL 6'b000000 
PROBE ЗЕЦО/| select the current mode 
of sine_driver 
PROBE SEL[0]-1'bO, high current 
mode 
PROBE SEL[0]-1'b1, low current mode 
PROBE SEL[5:1] are reserved. 
analog bb top SI | [10] RW S/C 0х1 Sine wave clock output enable signal 
NDRV_ENA REC 26MHZ 0 BUF PD 
REC 26MHZ 1 BUF PD 
SINDRV ENA 
SINDRV ЕМА SQUARE OUTPUT 
0 0 
0 
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1 
square маме output 


0 
wave output(default) 


1 square 


analog bb top SI Square clock output enable signal 


AEE ESA SU REC_26MHZ_0_BUF_PD 


REC_26MHZ_1-BUF_PD 
SINDRV_ENA 
SINDRV_ENA SQUARE OUTPUT 


0 


0 


1 
square wave output 


0 
wave output(default) 


1 square 
wave output 


analog bb top SI RW S/C sine driver output select 

NE DRV SEL 0: from 26M buffer; 1: from RPLL 
analog bb top CL | [7: 4] RW S/C Reserved bits 

K26M RESERVE 

D 

analog bb top В | [3: 0] RW S/C slew rate trim 

EC 26MHZ SH T 

RIM 


5.29.1.43 analog bb top BB BG CTRL 


0х0000000С analog_bb_top_BB_BG_CTRL(0x00000000) | analog bb 10р ВВ BG. 
0x0000100C analog bb top BB BG CTRL SET и B Ba. 


analog bb top ВВ ВО. 
CTRL CLR 


JER eee ЕЕ 
шы 


0х0000200С analog bb top ВВ BG CTRL CLR 


Reserved 
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О 


Reserved 


LXNREREREREREREREREREREREREREREREN 


analog bb top ВВ BG СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 


С qma e [se qoc 


analog bb top B = use "resistor+pmos" to = bandgap 
в ва | RBIAS ` мо to generate bias current 
DE 0: disable (default) 
1: enable 
analog bb top B RW S/C connect bandgap reference voltage to 
B CON BG APCOUTO for test purpose 
0: disable (default) 
1: enable 


5.29.1.44 analog bb top ANALOG TEST 


0x00000010 analog bb top ANALOG TEST(0x00000000) 


ШИШЕ epe egre pe dp е 
Мапе . | |  .. . . 


Reserved 


analog bb top ANALOG 
TEST 


Съ KNEE 
веза o |» НСИ С НС ОЗ О НС ОС О НЕ ОС ОС С ИСА Е 
а | е | |а С С С 2 То 
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analog bb top ANALOG TEST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mae qw о 


analog bb top A : —— bits 
АМУ [4] [3] [2] [1] [0] output 
[5] 0 normal work ; 


1 select testclk to clk buffer ( for test) 
[6-15] reserved bits. 


5.29.1.45 analog bb top RPLL CTRLO 


0x00000014 analog bb top RPLL CTRLO(0xOO00F128) anaoa Dy ар APEL i 
0x00001014 analog bb top RPLL CTRLO SET а r 


analog bb top RPLL C 
0x00002014 analog bb top RPLL CTRLO CLR TRLO CLR 


ICHEREIEIEJEZEIEJEJESEIEREIJEIEJEZE] 
€ [m o» —_ 


analog bb _ m B Е analog_bb_ 
top_RPLL_| ая НЕ top_RPLL_ 
BIAS — REF SEL 


L1 
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analog bb top RPLL CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме — mmm [sc o  — 


analog __ bb top В | [21:11] M LN UM ——V T modulator N 

analog. ре. | top А |[10:9] 26M PLLO charge pump current control 

РЦ | bits, default value is 00; Should бе set 
01 for 932M output. 

analog bb top R 26M PLLO LPF resistor & cap control 

PLL LPF bits, default value is 3'6100 

PIL SDM ар А [5] RW S/G 0x1 26M PLLO modulator sdm_en, default 

PLL_S value is 1'b1. 

analog bb top РА | [4] 26M PLLO modulator mod_en, default 

PLL_MOD_EN value is 1'b0. 


analog ve Тор А 26M РП 0 feedback divider select 
PLL_DIV_S signal: 


0: integer divider 
1: fractional divider 
Default is 1. 


analog bb top Н : 00: reference clock from 26M buffer ; 

PLL REF SEL 01: reference clock from 32M bufferO; 
1*: reference clock from digital core; 
default "00" 


analog bb top R 0: RPLL 26M clock from rpll clkin ; 


РЫ. 28М_ SEL 1: RPLL_26M from 
RPLL 26M сік output; 


5.29.1.46 analog bb top RPLL CTRL1 


0x00000018 analog bb top RPLL CTRL1(0xOF000000) analog bb. top RPLL С 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved analog bb top RPLL NINT analog bb top RPLL KINT 


m 
ГР ЕЕ 
ESKESESESESESESHKSE 


analog bb top RPLL KINT 


RW 
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analog bb top RPLL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem [eme qw 15 _ 


analog bb top В = 23] Ox1e —— [p PLLO modulator Nint, default value 
PLL_NINT is 7'b0011110 
Should be set 7'h18 for 780M output, 
32M input; 


analog bb top R : RW NA 26M PLL modulator Kint, default value is 
PLL_KINT 2310. 


Should be set 23'h0300000 for 832M 
output, 32M input; 


5.29.1.47 analog bb top RPLL_CTRL2 


0x0000001C analog bb top RPLL CTRL2(0x0300033C) analog bb. top RPLL С 
0x0000101C analog bb top RPLL CTRL2 SET пра дш 


analog bb top RPLL C 
0x0000201C analog bb top RPLL CTRL2 CLR TRL2 CLR 


| ew [st[so|ze | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | e | 17 |16 


Reserved analog bb top RPLL RESERVED 


ЕГЕ 
w) e ooo мо 


analog_bb_top_RPLL_RESERVED | | | analog bb top RPLL 26M ОМ 


вас ms 
Reset | о | о | о [о | о | о — 
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analog bb top RPLL CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны qmm] [se је — 


analog bb top В | [25:10] 0хс000 —— — for 
PLL_RESERVED CLK26M_WCN module 
RPLL_RESERVED[7:0] Reserved bits. 


analog ob оор А RPLL_26M output enable signal 
PLL_D 0: disable the RPLL_26M output 
1: enable the RPLL_26M output 


analog_bb_top_R RPLL divided by 1 output enable signal 


PLL_DIV1_EN 0: disable the RPLL div by 1 output 
1: enable the RPLL div by 1 output 
(default) 

analog bb top R PLL BIST enable signal 

PLL BIST. EN 0: disable the PLL BIST mode (default) 
1: enable the PLL BIST mode. 

analog bb top R : RPLLO 26M DIV[5:0] is for RPLLO 26M 

PLL 26M DIV output division. Default is 16'h1E.i.e, 


frequency of RPLLO 26M (row 45) )=freq 
of RPLLO_CLKOUT/RPLLO_26M_DIV. 


analog bb top В 26M PLLO lock detect signal 
РЫ LOCK_ DON 


5.29.1.48 analog_bb top RPLL_BIST_CTRL 


analog bb top RPLL ВІ 
ST CTRL 


| вт 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name == 


Reserved analog bb top RPLL BIST CTRL 


0x00000020 analog bb top RPLL BIST СТВІ (0х00ЕЕ0000) 


| ge |15 | 1а [яз | 12 | ло [о [в [76543210 
| Мате | analog bb top RPLL BIST CNT 


L'INSEREREREREREREREREREREREREREREN 


analog bb top RPLL BIST CTRL 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 698 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena СІРГЕ [RO [s fo ООО 


analog bb top Н | [23:16] | RW NA Oxff PLL BIST CTRL[7:0] is for BIST 
PLL BIST CTRL accuracy control. See PLL BIST CNT 
for further information. 


analog bb top R : NA PLL BIST output. If in BIST mode, its 


PLL BIST CNT output 
-PLL BIST CNTRL*"(freq of 
PLL_CLKOUT/freq of PLL_CLKIN) 
=PLL_BIST_CNTRL*N 
( integer division) 
=PLL_BIST_CNTRL*(NINT+KINT/2‘23) 
(fractional division) 


5.29.1.49 analog bb top AAPC CTRL1 


analog bb top AAPC CTRL1(0x00050002) | analog bb. top ААРС С 
analog bb top ААРС CTRL1 SET rcc rc Ай 


analog bb top AAPC C 
0x00002024 analog bb top AAPC CTRL1 CLR TRL CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


| 
= 2. analog_bb_ | analog_bb_ 
= = AAP AAP 
Reserved RESERVE top. C top C 


w) ë ëe ОС БЕТІН БЕТІН 
ЕСІ | 


analog bb top AAPC D 


КБК) = = | = _ 
LSERERERERERERERERERERERERERENEREN 
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analog bb top AAPC_CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me [mue [s СИ 


analog bb top A | [21:20] c 
APC_RESERVED 


maod bb_top_A | [19: 18] APCOUTO PGA gain control 
АРС 00 00 1.3x PGA gain 
01 1.5x PGA gain(default) 
10 2.0x PGA дат 


analog bb top А | [17:16] APCOUT!1 PGA gain control 
АРС G1 00 1.3x PGA gain 
01 1.5x PGA gain(default) 
10 2.0х PGA дат 
analog bb top А | [15: 2] RW $/С AAPC 14bit data in 
APC_D 1410000 
апајод bb for А |[1] Bypass internal RC filter, active high 
APC_B 
analog bb top А x APCDAC mux to APCOUTO; (default) 
APC OUT SEL : APCDAC тих to APCOUT1 ; 


5.29.1.50 analog bb top ANA BB RSVD 


analog bb top ANA BB RSVD(0x00000402) 


analog bb top ANA BB RSVD SET 


analog bb top ANA BB 
0x00002028 analog bb top ANA BB RSVD CLR "RSVD CLR 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | ve | 17 | 16 | 


Reserved 


analog_bb_ 
top_LVDSR 
R | ANA_BB_RESERVED m 
eserved analog bb top ANA BB RES Е FPLL_REF 
_SEL 
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Type 


analog bb top АМА ВВ RSVD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me fora [во se |> _ 


analog_bb_top_A = 3] 0x80 — 1: mux BB. THMO IEXT to 

NA BB RESERV CLK26M SINE O; 

ED. 0: hi-z the path from ВВ THMO ІЕХТ to 
CLK26M SINE O; 
[0] 1: mux CLK26M SINEO DSI to 
CLK26M SINE O; 
0: hi-z the path from BB THMO IEXT to 
CLK26M SINE O; 
[3:2] Reserved interface+H146 
[7:4] for CLK26M МСМ module 


analog bb top CL | [2] RW S/C WON reference clock input enable. 
K26M WCN EN 


analog bb top LV | [1:0] RW S/C 0x2 CLK TO LVDS input clk sel 
и ае 00: select CLK32MHZ_0_A2D 
01: select RPLL 26M 
10: select CLK26MHZ 0 A2D 
11:select LVDSRFPLL CLK IN 


5.29.1.51 analog bb top TEST CLK CTRL 


0х0000002С | analog bb top TEST СІК. CTRL(0x00000003) | analog bb Top Т EST_CL 


analog bb top TEST CL 
0x0000102C analog bb top TEST CLK CTRL SET K CTRL SET 


analog bb top TEST CL 
0x0000202C analog bb top TEST CLK CTRL CLR K CTRL CLR 


| s |31) 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате |] 


Reserved 
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О 


analog_bb_ 
Reserved ae пр top ТЕЗТ_ 
CLK_DIV 


ыз тии 


secr Sl ИИ и и 


analog bb top TEST CLK CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mae [s |2 - 


РЕ т PLL —— F- test mode 0:not in test 
mode; 1:test mode. 

analog bi "n CUP TE ма PLL analog test output оше O:push pull 
mode; 1:open drain mod 


analog bi 255 тор ТЕ oe 0] PLL clock output to pad division ratio 
ST_C 00:divided by 1; 01:амаеа буг ; 
10:divided by 4; 11:divided by 8. 


5.29.1.52 analog_bb_top_TEST_SSC_CTRL 


0x00000030 analog_bb_top_TEST_SSC_CTRL(0x00000000) 


Bit |31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 | 
| Мате | Reserved 


analog bb top TEST SS 
C CTRL 


ШІШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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analog bb top TEST SSC CTRL 


Field Name Type mets Reset Description 
Value 


=== ers ps w P 


analog bb top РА | [7:0] GL Spectrum control. Please see 
PLL SSC СТА PLL spec for further information. 


5.29.1.53 analog bb top TSEN CTRLO 


ETE analog bb top - | analog bh top_TSEN_CTRLO(0x00000000) — | analog bh top_TSEN_CTRLO(0x00000000) — Б< a с bb ор TSEN_C 


ЕСИ k 


' 


analog_bb analog_bb analog_bb analog_bb 

analog bb top RG_TSEN analog bb top RG TSEN | top RG TS | top RG TS | top RG TS | top RG TS 
_ADCLDOREF _ADCLDO_V ЕМ_СНОР ЕМ Еи EN_SDAD EN_UGBU 
_CLKSEL C_BIAS F_BIAS 


analog bb top TSEN CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е Е E 
analog bb top R [16: 12] — trim setting(VREF) 
G TSEN ADCLD 
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|OREF О п 


— — 1: 8] — k output setting 
G_TSEN_ADCLD 
O_V 


analog бо top А CHOP CLK setting 
TSEN_CHOP 
CLKSEL 00:/8192 


01/4096 
10/2048 
11/1024 


analog bb top РА SAMPLE CLK setting 
G TSEN CLKSEL : 

00:/4 

01:/4 

10:/2 

11:/1 


analog. 05 Тор А : ADC BIAS setting 
TSEN SDAD А 
“BIAS — 00:10ЧА 
01:5uA 
10:15uA 
11:200А 


analog bb top R : ADC BIAS setting 
G TSEN UGBUF | 
“BIAS 00:10ЧА 

01:5uA 

10:15uA 

11:20ЧА 


5.29.1.54 analog bb top TSEN CTRL1 


0x00000038 analog bb top TSEN CTRL1(0x00000000) | analog bb тор ТЅЕМ С 


analog bb top TSEN C 
0x00001038 analog bb top TSEN CTRL1 SET TRL1 SET 


analog bb top TSEN C 
0x00002038 analog bb top TSEN CTRL1 CLR TRL1 CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


£ O Z 
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Set/CIr S/C S/C 

= ЗОО |50 
ооо [ооо [ооо [ооо [о [о | 

та | 1з | 12 | | то | о 87654321 


analog_bb_ | analog_bb_ 

top_RG_TS top_RG_U 
EN_SDAD GBUF_CT 
C_VCMO RL 


Set/CIr 


S/C S/C 


analog bb top TSEN CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me то [qe е^ 


analog bb top R | [16: 15] G——I CM setting 
G TSEN SDADC 

. VOMI 

analog bb top РА | [14: 13] ADC output CM setting 
G TSEN SDADC 

_МОМО 


Еа [12: 11] ADC_UGBUF GBW Жаа | 
Еа 
analog bb top РА | [10] — enable 
G_TSEN_ADCLD 
О ЕМ 
analog bb top В RW S/C ADC CAPCHOP CK enable 
G TSEN SDADC 

. CAPCHOP ЕМ 


analog bb top R ADC CHOP CK enable 
G TSEN SDADC 
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_CHOP_EN 


analog bb top В | [7] RW $/С ADC UGBUF CHOP CK enable 
G_TSEN_UGBUF 

_CHOP_EN 

analog bb top R RW S/C ADC enable 

G TSEN SDADC 

ЕМ 

analog bb top R | [5] RW S/C ADC offset cancel enable 
G TSEN SDADC 

OFFSET EN 

analog bb top В | [4] ADC input RC enable 

ER TSEN INPUT 


analog bb top В | [3] ADC input UGBUF enable 

c- ЗЕМ UGBUF 

analog bb ор R [2] ADC sample edge select: 

TSEN_SDAD ве . 

DATA EDGE S O:positive edge 1:negative edge 

EL 

analog bb top В | [1] RW S/C ADC reset signal 

G TSEN SDADC 

_RST 

analog bb top D S/C ADC OUTPUT DATA 

OUT TSEN SDA 

DC 


5.29.1.55 analog bb top AAPC TEST 0 


analog bb top AAPC TEST. 0(0х80000000) di а 
analog bb top AAPC TEST 0 SET анне 


analog bb top AAPC T 
0x0000203C analog bb top AAPC TEST 0 CLR EST 0 CLR 


| в! | st | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | e | 17 | 16 


analog_bb_top_aapc_max_range 


e 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 706 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КД SPREADTRUM | SC9832E Device Specification 


Beset | " | о | о | о | о | о | о | о |о | о о | о |о | о | сој о] 
| ви | 15 | 14] 1з | 12 | | пој [в | | | | 4 за | 1 То | 


analog_bb_ 
analog_bb_top_aapc_min_range ES top aapc g 
en sel 


analog bb top AAPC TEST 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog bb top aa | [31] RW S/C 0x1 
pc step sel 
analog bb top aa | [80:17] | RW S/C 
pc max range 
analog bb top aa | [16: 3] RW S/C 
pc min range 
analog bb top aa | [2] RW S/C 
pc rstn 
analog bb top aa | [1: 0] RW S/C 
pc gen sel 


5.29.1.56 analog bb top WRAP GLUE CTRL 


analog bb top WRAP GLUE CTRL(0x0000000 | analog bb top WRAP G 
analog bb top WRAP G 

0x00001040 analog bb top WRAP GLUE CTRL SET LUE CTRL SET 
analog bb top WRAP G 

0x00002040 analog bb top WRAP GLUE CTRL CLR LUE CTRLCLR 


| в! | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo |19 | vo | 17 | 16 


Reserved 


w) 55 
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-— — 


E å =O O те ес 
rv 
е О СЗ ере ере ОЗ СЗ ОС ОС ОС С ОЗ С СЗ 


analog bb top WRAP GLUE CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


sae ЕЛ ГЕН 
analog bb top rpl | [1] 

| pd sel 

analog bb top rpl RW S/C 

| rst sel 


5.29.1.57 analog bb top AAPC TEST 1 


0x00000044 analog bb top AAPC TEST 1(0x00000000) 


ова EO 2 РА РРА pre e se fen | 
EL SW a | 


analog bb top AAPC Т 
EST 1 


Reserved analog bb top aapc squa dO 


analog bb _ 
top aapc s 
qua dO 


analog bb top AAPC TEST 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese Пета јао [а fo 
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analog bb top aa | [27:14] | RW NA 
pc squa dO 


analog bb top aa | [13:0] RW NA 
pc squa 91 
5.29.1.58 analog bb top AAPC TEST 2 


0x00000048 analog bb top AAPC TEST 2(0x00000000) 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | [ная 00 


Reserved analog_bb_top_aapc_squa_d2 
туре я, ____ ~ ~, 


analog_bb_ 
top_aapc_s analog_bb_top_aapc_squa_d3 
qua_d2 


L'3EREREREREREREREEEIERESERERERERES 


analog bb top AAPC TEST 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е И LEN CR 
analog bb top aa | [27: 14] 

pc squa d2 

analog bb top aa | [13:0] RW NA 

pc squa d3 


5.29.1.59 analog bb top AAPC TEST 3 


analog bb top AAPC T 
EST 2 


0x0000004C analog bb top AAPC TEST 3(0x00000000) 


| s | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | ЕНЕТІНІ СЕНЕН 


Reserved analog_bb_top_aapc_squa_d4 


analog bb top AAPC T 
EST 3 


| Туре ПО .0 _ _ 
[Reset | о | о | о | о | e |» |о То оо [о [о (о | о | oo | 
| ви ив | | 1з | 12 | иа | пој о |е | 7 [е | 5 | 4|з|2 | 1 [о | 


analog_bb_ analog_bb_top_aapc_squa_d5 
top_aapc_s 
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— 
туе | "w | 


analog_bb_top_AAPC_TEST_3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea СЕ [е C СЛИНИ 


analog_bb_top_aa | [27: 14] 

pc_squa_d4 

analog bb top aa | [13: 0] RW NA 
pc squa d5 


5.29.1.60 — analog bb top AAPC TEST 4 


0x00000050 analog bb top AAPC TEST 4(0x00000000) 


ДЕР Se eee И 


Reserved analog bb top aapc squa d6 


analog bb top AAPC T 
EST 4 


analog bb _ 
top aapc s analog bb top aapc squa d7 
qua d6 


е Та 


analog bb top AAPC TEST 4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


men [mme qw СЛИНИ 


analog bb top aa | [27: 14] 

pc squa d6 

analog bb top aa | [13:0] RW NA 
pc squa 97 
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5.29.1.61 analog bb top TSEN CTRL2 


0x00000054 analog bb top TSEN CTRL2(0x00000000) | analog bb Іор ТЗЕМ С 


analog bb top TSEN C 
0x00001054 analog bb top TSEN CTRL2 SET TRL2 SET 


analog bb top TSEN C 
TRL2 CLR 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


0x00002054 analog_bb_top_TSEN_CTRL2 CLR 


Reserved 


а | 


D analog bb top RG 
Reserved analog bb top RG TSEN RESERVED _ТЅЕМ№ BIST CO 
DE 


^ MENÉ у [= [| 
ы ы, 0 0 0 
ЕСІ | [o| o| [o о lo [ool o [о [о [о [| 


analog_bb_top_TSEN_CTRL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me fora so se СЕНЕН 


analog bb top Н = 5] RG_TSEN — 2]: 

G DSEN- RESER Reserved bit, not used 
ВС TSEN RESERVED[1]: 
TSEN-ADC Clock channel select 
enable: 
0: choose CLK path from 1.8V 
CLK TSEN 26M 
1: choose CLK path from 0.9V 
CLK TSEN 22MHz 
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RG TSEN RESERVEDJ[0] : 

ADC input clock from PLL divided from 
1.5GHz to 22MHz 

(NOTE: Only Ва TSEN RESERVED[O0] 
is clock Ture, 

Ва TSEN RESERVEDJ[7:1] is Register 
ture) 


analog bb top R | [4] ADC BIST enable signal 
G TSEN BIST E 

N 

analog bb top РА | [3: 1] ADC BIST code input 

G TSEN BIST C 

ODE 


analog bb top R CLK TSEN TEST channel select 
G TSEN TEST C enable: 


LK SEL 0: choose CLK path from 1.8V 
CLK TSEN 26M 


1: choose CLK path from 0.9V 
CLK TSEN TEST 


5.29.1.62 analog bb top TST TSEN CTRL 


analog bb top TST TSE 
0x00002058 analog bb top TST TSEN CTRL CLR № CTRL CLR 


| ви | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 |22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | analog_bb_top_tsen_ctrl_reserved 
Type 


Set/CIr 


analog bb top tst analog bb top tst analog bb top tst analog bb top tst analog bb top tst 
.isen bist cfg3 _tsen_bist_cfg2 _tsen_bist_cfg1 _tsen_bist_cfgO _tsen_bist_code 


Preset | [5 | 
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analog bb top TST TSEN CTRL 


Field Name Type Set/Cle | Reset Description 
ar Value 

analog bb top ts | [31: 16] S/C 
en ctrl reserved 
analog bb top tst | [15: 13] test code 3: Number of test cycles,max 4 
 tsen bist cfg3 
analog bb top tst | [12: 10] test code 2: Number of test cycles,max 4 
 tsen bist cfg2 


analog bb top tst | [9: 7] RW S/C 0х1 test code 1: Number of test cycles,max 4 
_tsen_bist_cfg1 

analog bb top tst | [6: 4] RW S/C 0х1 test code 0: Number of test cycles,max 4 
 tsen bist cfgO 

analog bb top tst | [3: 1] RW S/C default test code value 

 isen bist code 

analog bb top tst RW S/C bist en 

 isen bist en 


5.29.1.63 analog bb top TST TSEN STSO 


0x0000005C analog bb top TST TSEN STSO(0x00000000) 


0x0000105C analog bb top TST TSEN 5750 SET 


analog bb top TST TSE 
0x0000205C analog bb top TST TSEN 5750 CLR М 5150 CLR 


с Го [9 2 [5 [25 [а [а [т [ж [лә [тв [лт [15] 
о — CAN reme — — — | 
[we н 
Se ООО OOS 

"Ре О С СИ О ОЗ С О С ОЗ ОС ОС ОС ОСЗ С 
па | па | папа | и СТ е о а е 


m. analog_bb analog_bb analog_bb analog_bb 

analog bb top tsen stsO reserve top tst tse top tst tse top tst tse top tst tse 
di n bist time | n bist time n bist time n bist time 

; sel_cfg3 sel_cfg2 sel_cfg1 sel cfgO 
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[Te | мю w| ви | w | w | ви [mno 
| __________ .____"_______ 


LINSEREREREREREREREREREREREREREREN 


analog bb top TST TSEN STSO 


Field Name Type | Set/Cle | Reset Description 
ar Value 

analog bb top ts | [31: 16] S/C 
еп 550 reserved 
analog bb top ts | [15: 11] 
ri | stsO_reserved 
analog bb top tst | [10] test code pattern sel: 
[sen bist сосе s 0: bist code-0,2,4,6 
el т - “=: "5 

1: bist_code=1,3,5,7 
analog_bb_top_tst RW S/C test code 3: bist time sel: 
tsen_bist_time_s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 
el сюз 
analog bb top tst | |7: 6] RW S/C test code 2: bist time sel: 
еп bist time s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 
el сю2 
analog bb top tst | |Б: 4] RW S/C test code 1: bist time sel: 
еп bist time s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 
el cfg1 
analog bb top tst | [3: 2] RW S/C test code 0: bist time sel: 
івеп bist time s 00:10ms 01:5ms 10:2.5ms 11:1.25ms 
el cfgO 
analog bb top tst | [1] RW S/C 1: always use tst tsen bist code to 
 tsen bist bypass output 
analog bb top tst S/C 1: done 
 isen bist done 


5.29.1.64 — analog bb top TST TSEN STS СО RO 


analog bb top TST TSEN 575 СО Н0(0х0000 | analog bb top TST TSE 
0000) N STS CO RO 


| вт |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


analog bb top tsen stsO cO rO reserved 


0x00000060 


ОНИ ООН 
[Reset | о | о | о | о | о | о | о | о | о | о | о | с |• | о | о | о] 
| ви |15 | 14] 1з | 12 | иа | пој je | [е | 5 | 4|з|2 | 1 [о | 


analog bb top tst tsen cO resO 
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"ер, 
L'INSEREREREREREREREREREREREREREREN 


analog bb top TST TSEN STS СО RO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog bb top ts | [31: 16] NA 

en stsO cO rO re 

served 

analog bb top tst | [15: 0] NA test code 0,1st ADC output data 
 isen cO ге50 


5.29.1.65 analog bb top TST TSEN STS СО R1 


analog bb top TST TSEN STS СО R1(0x0000 | analog bb top TST TSE 
0x00000064 0000) М STS C0 R1 


| s |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | лю | 


analog bb Тор tsen cO r1 reserved 
Tyee | 
| Br |15|14 [яз | 12 | [10 [9 [в | у | е | 5 | 4 | з | 2 | 1 |о 


analog_bb_top_tst_tsen_cO_res1 


L'INSEREREDURERESEREREREREREREREREN 


analog bb top TST TSEN STS СО H1 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top їѕ | [31: 16] NA 
en cO r1 reserve 
d 
analog bb top tst | [15: 0] NA test code 0,2nd ADC output data 
 isen cO res1 


5.29.1.66 analog bb top TST TSEN STS C0 R2 


analog bb top TST TSEN STS СО R2(0x0000 | analog bb top TST TSE 
0x00000065 0000) М STS_C0_R2 


| ви |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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analog bb top tsen cO r2 reserved 


analog bb top tst tsen cO res2 


analog bb top TST TSEN STS C0 R2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] NA 
en cO r2 reserve 
d 
analog bb top tst | [15: 0] NA test code 0,3rdt ADC output data 
 isen cO res2 


5.29.1.67 analog bb top TST TSEN STS СО R3 


0x0000006C analog bb top TST ge. STS CO R3(0x0000 | analog | A ers SCOPE тат TSE 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЛЕЗЕЛЕЛЕЛЕПЕЛЕЗ 


analog bb top tsen cO r3 reserved 
Te | ANN 


analog bb top tst tsen cO res3 


ее ОТ 


analog bb top TST TSEN STS С0 R3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top_ts | [31: 16] NA 

сп.с9-то reserve 

analog_bb юр tst | [15: 0] test code 0,4th ADC output data 
 tsen cO res3 
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5.29.1.68 analog bb top TST TSEN STS C1 RO 


0x00000070 analog bb top TST 70000)" STS C1 Н0(0х0000 | analog | er ЕЕ Ps TSE 


ЕЕЗ ЕЕЗ ЕЕЗ ЕЗ ЕЕЕ [па ee 
LINMEEEEEKFCU CO e NN 


analog bb top tsen c1 rO reserved 


analog bb top tst tsen c1 resO 


Peel PPP PPP PP PPP Ppl 


analog bb top TST TSEN STS C1 RO 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] NA 
Fl | C1 rO reserve 
analog bb top tst | [15:0] NA test code 1,1st ADC output data 
 isen с1 гев0 


5.29.1.69 analog bb top TST TSEN STS C1 R1 


0x00000074 analog bb top TST - Мала | STS_C1_R1(0x0000 ш bb top ` T- TSE 
00) N_STS_C1 


ЕЕ Р И ЕЕ НИЕ 
| Мате | analog_bb_top_tsen_c1_r1_reserved 
Type 


analog_bb_top_tst_tsen_c1_res1 


w) И 
пе С О С Ро ОС ОС ОСЗ О ОС С ОСЗ ОС СЗ С С 


analog bb top TST TSEN STS C1 H1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


analog bb top ts | |31: 16] NA 

en сі r1 reserve 

d 

analog bb top tst | [15: 0] NA test code 1,2nd ADC output data 
 isen c1 res1 

5.29.1.70 analog bb top TST TSEN STS C1 R2 


0x00000078 analog bb top TST 0007. STS_C1_R2(0x0000 | analog | Е а ЕН EN TSE 


IKNEJEIEIEIEZEJEJEIEJESEREIEIEREAES 
[Name | seti tson ct пле 1 | 


analog_bb_top_tsen_c1_r2_reserved 
Te ИРИ САМ | 


analog_bb_top_tst_tsen_c1_res2 


ве Та 


analog bb top TST TSEN 575 C1 R2 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] NA 
a | C1 r2 reserve 
analog bb top tst | [15: 0] NA test code 1,3rdt ADC output data 
 isen сі res2 


5.29.1.71 analog bb top TST TSEN STS C1 R3 


0x0000007C analog bb top TST 70000)" STS_C1_R3(0x0000 | analog | eae ва ее TSE 


IKNEJEIJEIEIEZEJEJEIEJESEIEIEIEREAE 
[Name | мы | 


analog bb top tsen с1 r3 reserved 


w) NEM 
пе | С [2 О ОС ОС ОСЗ О ОСЗ ОСЗ ОСЗ ОС СЗ ОСЗ СЗ 
ПТ КЕ | та Е Е | 12 [0] 
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analog_bb_top_tst_tsen_c1_res3 


analog bb top TST TSEN STS C1 R3 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top 15 | [31: 16] 
FL | C1 r3 reserve 
analog bb top tst | [15:0] test code 1,4th ADC output data 
 isen сі res3 


5.29.1.72 analog bb top TST TSEN STS C2 RO 


analog bb top TST TSEN STS C2 Н0(0х0000 | analog bb top TST TSE 
0x00000080 0000) М STS_C2 РО 


| ви [зт | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | юн || 


analog_bb_top_tsen_c2_r0_reserved 
Te ООС SO 4 ________ 
| Bt |15|1а | 1з | 12 | п [vo | 9 [e | 7 Je | 5 [а [за | 1] 0] 


analog bb top tst tsen c2 resO 


L'INSERERETERENEREREREREREREREREREN 


analog bb top TST_TSEN STS C2 RO 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] 
“ | C2 rO reserve 
analog bb top tst | [15: 0] test code 2,1st ADC output data 
 isen c2 гев0 


5.29.1.73 analog bb top TST TSEN STS C2 R1 


analog bb top TST TSEN STS C2 R1(0x0000 | analog bb top TST TSE 
0x00000084 0000) N STS C2 R1 
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| Bit | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | analog_bb_top_tsen_c2_r1_reserved 


вези | С [2 О ОС ОС ОСЗ О СЗ ОСЗ ОСЗ О СЗ СЗ СЗ 
ПТ КЕ | та Е | па | С С е Е е | [2 СЗ ИСО 


analog_bb_top_tst_tsen_c2_res1 


е О С О Ре О ОСЗ ОС ОС О ОС ОС ОС ОЗ СЗ С ЕЛ 


analog bb top TST TSEN STS C2 Ві 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] NA 
en c2 r1 reserve 
d 
analog bb top tst | [15: 0] NA test code 2,2nd ADC output data 
 isen C2 геѕ1 


5.29.1.74 analog bb top TST TSEN STS C2 R2 


0x00000088 


| вт |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | арен | 


analog_bb_top_tsen_c2_r2_reserved 
уо ФҸ ә 
ви |15 | 1а [яз [ча | 1 | ој о [е | у [е5 | 4 | з | 2 | 1 о 


analog_bb_top_tst_tsen_c2_res2 


L'3ENKREREREREREREREREREREREREREREN 


analog bb top TST TSEN STS C2 R2(0x0000 | analog bb top TST TSE 
0000) N STS C2 R2 


analog bb top TST TSEN STS C2 R2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog bb top ts | [31: 16] NA 
en C2 r2 reserve 
d 
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analog_bb_top_tst | [15: 0] NA test code 2,3rdt ADC output data 
_tsen_c2_res2 
5.29.1.75 analog bb top TST TSEN STS C2 R3 


0x0000008C analog bb top TST 70008“ STS_C2_R3(0x0000 | analog | Е S UR үш TSE 


IKNEJEIEIEIEZEJEJEIEJEIEREIEIEREAES 
[Name | ——snOOO 


analog bb top tsen c2 r3 reserved 
Tee %47 


analog bb top tst tsen c2 res3 


LINSEREREREREREREREREREZESEREREREN 


analog bb top TST TSEN STS C2 R3 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] 
zn | C2 гЗ reserve 
analog bb top tst | [15:0] test code 2,4th ADC output data 
 isen c2 res3 


5.29.1.76 analog bb top TST TSEN STS C3 RO 


0x00000090 analog bb top TST Eu STS C3 RO(0x0000 | analog | A ers SR TSE 


ви | зи | зо | 29 | 28 | 27 | 26 |25 | 24 | 23 |22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | analog_bb_top_tsen_c3_r0_reserved 
Type 


NS 
| Reset | о | о | о | о | о | о | о | о |о | о | о | о | о | о | сој о] 
II 


analog bb top tst tsen c3 гез0 


mef 0-4 
LSENESEXENESKSNENES ESESESESESESES ES 


analog bb top TST TSEN STS C3 RO 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


analog_bb_top ts | [31: 16] NA 

en c3 rO reserve 

d 

analog bb top tst | [15:0] NA test code 3,1st ADC output data 
 isen c3 геѕ0 


5.29.1.77 analog bb top TST TSEN STS C3 R1 


analog bb top TST - Ho | STS C3 R1(0x0000 analog | мы А TST TSE 


ИЛИ EE Ee ed КАКО 


analog_bb_top_tsen_c3_r1_reserved 
Te юм Se 


analog_bb_top_tst_tsen_c3_res1 


LINSERERERERERERERESEREREREREREREN 


analog bb top TST TSEN STS СЗ Ri 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] NA 
en c3 r1 reserve 
d 
analog bb top tst | [15: 0] NA test code 3,2nd ADC output data 
 isen сЗ res1 


5.29.1.78 analog bb top TST TSEN STS C3 R2 


0x00000098 analog bb top TST 0000). STS C3 R2(0x0000 | analog | ет B SR s TSE 


IKNEJEIEIEIEZEIEJEIEJEIEIREIEIEREAES 
[Name | sessi sen es бла | 


analog_bb_top_tsen_c3_r2_reserved 


m [| m SS 
авва геры 
ПСТ СЕ КС | за Е о НСИ С ОС ОС e СЗ ИС 
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analog_bb_top_tst_tsen_c3_res2 


analog bb top TST TSEN STS СЗ R2 


Field Name Type Set/Cle | Reset Description 
ar Value 
analog bb top ts | [31: 16] 
A _c3_r2_reserve 
analog_bb_top_tst | [15: 0] test code 3,3rdt ADC output data 
_tsen_c3_res2 


5.29.1.79 analog bb top TST TSEN 575 СЗ АЗ 


analog bb top TST TSEN STS C3 R3(0x0000 | analog bb top TST TSE 
000000036 0000) N STS C3 R3 


| Bit_| at | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | ян || 


analog_bb_top_tsen_c3_r3_reserved 
Te | r SO 4 _________ 
| Bt |15|1а тз | 12 | п 10 |о | в | 7 Je | 5 јаз [2 то 


analog_bb_top_tst_tsen_c3_res3 


L'INSERERETERENEREREREREREREREREREN 


analog bb top TST_TSEN STS СЗ R3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog bb top ts | [31: 16] 

ер | C3 гЗ reserve 

analog_bb_top_tst | [15: 0] test code 3,4th ADC output data 
_tsen_c3_res3 


5.29.1.80 analog bb top ANA BB DUMY 


0x000000A0 analog bb top ANA BB DUMY(0xOO00FFO0) шад айй 
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| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


analog bb top analog bb dumy in 


Type 


| ви ив | | 1з | 12 | | пој е [ет [е | 5 | 4 [з г | 1 [о | 
[Name | ам пп 


analog bb top analog bb dumy out 


RW 


analog bb top ANA BB DUMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 
analog bb top an | [31: 16] NA 
alog bb dumy in 
analog bb top an | [15:0] RW NA Oxff00 
alog_bb_dumy_ou 
t 


5.29.1.81 analog bb top REG SEL CFG 0 


0х000000А4 | analog bb top REG SEL CFG 0(0х00000000) | analog bb. Пор REG SE 
0x000010A4 analog bb top REG SEL СЕС 0 SET sor i E 


analog bb top REG ЗЕ 
0x000020A4 analog bb top REG SEL CFG 0 CLR L CFG ОСІВ 


mmm ^ rims e ee В НЫ 


+ 


e исти e pe pe p pn e 515 
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| Reset | о | о | о | о | о | о | о | о |о | о foto] ооо | 
| ви [us ees | 12 | иа | пој о | ге | 7 | ге | 5 та за |!| о] 


DOS SSeS aN EXE 
аи зе [е | ве | se | во | ве | ве | se ее [зе [вс | о | ве [ве] 


analog bb top REG. SEL CFG 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е (ЕР И 
dbg sel analog b | [29] 

b top REC 26MH 

Z 0 BUF PD 

dbg sel analog b | [28] 

b top REC. 32MH 

Z 0 BUF PD 

dbg sel analog b | [27] 

b top RPLL PD 


обо _ѕе analog D [26] 
b top AAPC P 

909 sel analog b | [25] 
b top RPLL RST 

dbg sel analog b | [24] 
b top SINDRV E 

NA 

dbg sel analog b | [23] 
b top SINDRV E 

NA SQUARE 

dbg sel лао | b | [22] 
b top RPLL N 
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dbg_sel_analog_b | [21] 

2 | top RPLL IBIA 

dbg sel analog b | [20] 

b top RPLL LPF 

dbg sel ад Y [19] 

b top RPLL S 

_EN 

dbg_sel Tati | D [18] 

b Бор RPLL_M 

aa sel analog 4 b | [17] 

5 top RPLL D 

dbg sel we Hel р [16] 

b top RPLL 

SEL 

909 sel analog b | [15] 

b top RPLL NINT 

dbg sel analog b | [14] 

b top RPLL KINT 

dbg sel analog b | [13] 

b top RPLL RES 

ERVED 

dbg sel analog b | [12] 

b top RPLL BIST 

_EN 

dbg_sel_analog_b | [11] RW 5/С 
b юр RPLL 26M 

_DIV 

dbg_sel_analog_b | [10] RW 5/С 
b юр ЕРІП BIST 

СТВ 

dbg_sel_analog_b RW S/C 
b top AAPC RES 

ERVED 

dbg sel analog b RW S/C 
b top AAPC G0 

dbg sel analog b | [7] RW S/C 
b top AAPC G1 

dbg sel analog b RW S/C 
b top AAPC D 

dbg sel analog b | [5] RW S/C 
b top AAPC OUT 

SEL 

dbg sel analog b | [4] RW S/C 
b top RG TSEN 

SDADC RST 
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dbg_sel "8190 b | [3] 
b юр RG TS 
RESERVED 

dbg sel "9190 1 b | [2] 
b top RG TS 

BIST EN 


dbg sel МА b | [1] 
b top RG TS 

BIST CODE 

dbg sel analog b 

b top RG TSEN 
TEST CLK SEL 


5.29.1.81.1 ANLG PHY GROUP REG ANLG PHY G8 RF Register Address Мар 


Base address: 0x40430000 
Base address(Set Reg): 0x40431000 
Base address(Clear Reg): 0x40432000 


(Offset Addr — | Addr | Name |Bescription 


KT analog тірі dsi 4lane DSI analog mipi dsi 4lane DSI 4L TXCLKLANE 
4L TXCLKLANE 

0x0004 analog mipi dsi 4lane DSI analog пр! dsi 4lane DSI 4L ТХОАТА 0 
4L TXDATA 0 

0x0008 analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI 4L TXDATA 1 
4L TXDATA 1 

0x000C analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI 4L TXDATA 2 
4L TXDATA 2 

0x0010 analog mipi dsi 4lane DSI analog тірі dsi 4lane DSI 4L ТХОАТА 3 
4L TXDATA 3 

0x0014 analog тірі dsi 4lane DSI analog mipi dsi 4lane DSI 4L TXDATAESC 
4L TXDATAESC 


0x0018 analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI 4L STATE RX 
4L STATE RX 

0x001C analog mipi dsi 4lane DSI analog тірі dsi 4lane DSI 4L ERR 
4L ERR 

0x0020 analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI 4L CTRL 
4L CTRL 

0x0024 analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI 4L RSVD 
4L RSVD 

0x0028 analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI 4L TEST 
4L TEST 

0x002C analog mipi dsi 4lane DSI iuis mipi dsi 4lane DSI 4L DATALANE CTR 
4L DATALANE CTRL 
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0x0030 analog mipi dsi 4lane DSI analog mipi dsi 4lane DSI DUMY CTRL 
DUMY CTRL 

0x0034 analog mipi dsi 4lane REG | analog mipi dsi 4lane REG SEL CFG 0 
SEL CFG 0 

0x0038 analog mipi dsi 4lane REG | analog mipi dsi 4lane REG SEL CFG 1 
SEL CFG 1 

0x003C analog usb20 USB20 TEST | analog usb20 USB20 TEST PIN 
РІМ 

0х0040 analog_usb20_USB20_UTMI | analog usb20 USB20 UTMI. CTL1 
_CTL1 

0x0044 analog_usb20_USB20_BATT | analog_usb20_USB20_BATTER_PLL 
ER_PLL 

0x0048 analog usb20 USB20 UTMI | analog usb20 USB20 UTMI CTL2 
_CTL2 

0x004C analog usb20 USB20 TRIM | analog usb20 USB20 TRIMMING 
MING 

0x0050 analog usb20 USB20 PHY | analog usb20. USB20 PHY BIST TEST 
BIST TEST 

0x0054 analog usb20 REG SEL C | analog usb20 REG SEL CFG 0 
FG 0 

0x0058 analog usb20 REG SEL C | analog_usb20 REG SEL CFG 1 
FG 1 


5.29.1.82 analog mipi dsi 4lane DSI 4L TXCLKLANE 
analog тірі (сі Мапе DSI 4L TXCLKLANE(0 | analog тірі dsi 4lane _ 
0200000000 x00000000) DSI_4L_TXCLKLANE 
~ А analog_mipi_dsi_4lane_ 
0x00001000 и DSI 4L. TXCLKLANE 
SET 


тыы š analog_mipi_dsi_4lane_ 
b про Боги ти КАНЕ DSI_4L_TXCLKLANE 


CLR 


BEES EEE е ees И И 


0x00002000 


Reserved 


ana | ana 
Reserved log log 


mi mi 
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[rose Г Г Ге Ге Го Го Го Ге С С О БР] 


analog тірі 951 Мапе DSI 4L ТХСІКІ АМЕ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme qms но [е^ 


analog_mipi dsi 4 Function: G— — transmit clock 

lane 081 TXREQ request signal. This signal causes the 

UESTHSCLK clock lane to start transmitting DDR 
clock on the lane interconnect. 


Active state: High 
Synchronous to: TXBYTECLKIN 


analog mipi dsi 4 Function: Transmit Ultra Low Power on 

lane DSI TXULP Clock Lane. This signal is asserted to 

SCLK cause the clock lane module to enter the 
ultra low-powerstate. The lane module 
remains in this mode until 
TXULPSEXITCLK is asserted. This 
signal is clocked by TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: This active-high signal is 

lane DSI TXULP asserted to cause the clock lanemodule 

SEXITCLK to transmit the Ultra Low Power (ULP) 
exit sequence and return to the "11" stop 
state. This signal is clocked by 
TXCLKESC. While TXCLKESC can be 
gated during ULP state, it must be 
reactivated so that the 
TXULPSEXITCLK command can be 
processed. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 | [1] S/C Function: Clock Lane in Stop state. This 
lane DSI STOPS signal indicates the clock lane module is 
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TATECLK in Stop state. 
Note: This is valid for both master and 
slave side. This signal is asynchronous 
to any clock in the PPI interface. 
Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Indicates that the lane is in the 

lane DSI ULPSA Ultra Low Power (ULP) state. For a TX 

CTIVENOTCLK lane, this signal is asserted some time 
after TXULPSCLK. TXCLKESC must be 
supplied to the macro until 
ULPSACTIVENOTCLK is asserted. In 
order to leave ULP state, the transmitter 
first drives TXULPSEXIThigh, then waits 
for ULPSACTIVENOT to become high 
(inactive). At that point, the macro is 
active and has started transmitting a 
Mark-1 on the Lines. The protocol waits 
for a time Twakeup and then 
drivesTXULPSCLK inactive to return the 
lane to Stop state. For an RX lane, this 
signal indicates that the lane is in ULP 
state. At the beginning of ULP state, 
ULPSACTIVENOT is asserted together 
with RXCLKULPSNOT; at the end of the 
ULP state, this signal becomes inactive 
to indicate that the Mark-1 state has 
been observed. Later, after a period of 
time Twakeup, the RXULPSCLKNOT 
signal is de-asserted. 


Active state: Low 
Synchronous to: CFG_CLK 


5.29.1.83 analog mipi dsi 4lane DSI 4L TXDATA 0 
analog тірі dsi 4lane DSI 4L TXDATA 0(0х0 | analog тірі (ісі Шапе | 
9x00099907 0000000) DSI 4L_TXDATA 0 
analog mipi dsi 4lane DSI 4L TXDATA 0 analog тірі dsi 4lane _ 


analog тірі dsi 4lane DSI 4L TXDATA 0 analog тірі dsi 4lane _ 
0х00002004 CLR DSI 4L TXDATA 0 CLR 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16| 


Reserved 


авах репа. ana analog_mipi_dsi_4lane_D апа 
Соя к 98 к 51 TXTRIGGERESC 0 
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Set/CIr 


analog тірі dsi 4lane DSI 4L TXDATA 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [ewe [qs је — 


analog mipi dsi 4 Function: — transmit request 

lane DSI TXREQ and data valid signal. When 

UESTDATAHS 0 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of- Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 


Active state: High 
Synchronous to: TXBYTECLKIN 


analog mipi dsi 4 Function: Escape Mode Transmit 


туре Ш СЛ С 


lane 051 ТХВЕО Request. This signal together with 

UESTESC 0 TXLPDTESC N, TXULPSESC N and 
TXTRIGGERESC | N [3:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 


Note: It can only be asserted by the 
protocol layer while 
TXREQUESTDATAHS is at low level. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Escape Mode Transmit Low 

lane DSI TXLPD Power Data. This signalis asserted with 

TESC 0 TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
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analog_mipi_dsi_4 
lane DSI TXULP 
SESC 0 


analog mipi dsi 4 
lane DSI TXULP 
SEXIT 0 


analog mipi dsi 4 
lane DSI TXTRIG 
GERESC 0 


analog mipi dsi 4 
lane DSI TXVALI 
DESC 0 


SC9832E Device Specification 


remains in this mode until 
TXREQUESTESC is de-asserted. 


Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Ultra 
Low Power. This signalis asserted with 
TXREQUESTESC to cause the lane 

module to enter the Ultra Low Power 

State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Initiate transmission of the 
Ultra Low Power (ULP) exit sequence. 
When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESGC, the 


macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Trigger 0-3. One of these signals is 
asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 


Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 

Active state: High 


Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Data 
Valid. This signal indicates that the 
protocol layer is driving valid data on 
TXDATAESC bus, to be transmitted. 


Note: The lane module accepts data 


when TXREQUESTESC, TXVALIDESC, 
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and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit 
lane_DSI_TXREA Ready. This signal indicates that data is 


DYESC_0 accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 


5.29.1.84 analog mipi dsi 4lane DSI 4L TXDATA 1 
analog тірі dsi 4lane DSI 4L TXDATA 1(0x0 | analog тірі dsi Шапе _ 
0х00000008 0000000) 051 4L TXDATA 1 
analog mipi dsi 4lane DSI 4L TXDATA 1 analog тірі dsi 4lane _ 


analog mipi dsi 4lane DSI 4L TXDATA 1 analog тірі (ісі 4lane _ 
0x00002008 CLR DSI_4L_TXDATA_1 CLR 


| Bi | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | 16 | 
| Name | Reserved 


Reserved analog_mipi_dsi_4lane_D 
ae ш - SI TXTRIGGERESC 1 


c EE ЕЕ 
s| 3 
ЕЛЕЛЕШЕЗЕЕЕІ ССС 
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analog mipi dsi 4lane DSI 4L TXDATA 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” [oer [RO qe је — 


analog mipi dsi 4 Function: — transmit request 

lane_DSI_TXREQ and data valid signal. When 

UESTDATAHS 1 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of-Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 


Active state: High 
Synchronous to: TXBYTECLKIN 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane_DSI_TXREQ Request. This signal together with 

UESTESC_1 TXLPDTESC_N, TXULPSESC_N and 
TXTRIGGERESC | N [3:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 


Note: It can only be asserted by the 
protocol layer while 
TXREQUESTDATAHS is at low level. 
Active state: High 


Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Low 

lane DSI TXLPD Power Data. This signalis asserted with 

TESC 1 TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 


Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Escape Mode Transmit Ultra 

lane DSI. TXULP Low Power. This signalis asserted with 

SESC 1 TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 
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Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Initiate transmission of the 

lane DSI TXULP Ultra Low Power (ULP) exit sequence. 

SEXIT_1 When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESOC, the 
macro drives the LP-11 Stop state. 
Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 : Function: Escape Mode Transmit 

lane DSI TXTRIG Trigger 0-3. One of these signals is 

GERESC 1 asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 
Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 


Active state: High 

Synchronous to: TXCLKESC 
analog_mipi_dsi_4 Function: Escape Mode Transmit Data 
lane 051 TXVALI Valid. This signal indicates that the 


DESC 1 protocol layer is driving valid data on 
TXDATAESC bus, to be transmitted. 


Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 

Active state: High 


Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Escape Mode Transmit 

lane 051 TXREA Ready. This signal indicates that data is 

ОУЕЗС 1 accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 
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5.29.1.85 analog mipi dsi 4lane DSI 4L TXDATA 2 
analog тірі (ісі 4lane DSI 4L TXDATA 2(0x0 | analog тірі (ісі Шапе | 
0х0000000С 0000000) DSI 4L TXDATA 2 
analog mipi dsi 4lane DSI 4L TXDATA 2 analog тірі dsi 4lane _ 


analog mipi dsi 4lane DSI 4L TXDATA 2 analog тірі аѕі 4lane _ 
0х0000200С CLR DSI 4L TXDATA 2 CLR 


Reserved 


| — x 


| ви 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 6 | 


R d analog_mipi_dsi_4lane_D 
семе Е SI TXTRIGGERESC 2 


#2200 moc 
ee = 
пее РОС О ОС С ОЗ ОС С 


analog_mipi_dsi_4lane_DSI_4L_TXDATA_2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” то [qs qoc 


analog_mipi_dsi_4 ш Function: ——NIT speed transmit request 

lane_DSI_TXREQ and data valid signal. When 

UESTDATAHS 2 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of-Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 
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Active state: High 
Synchronous to: TXBYTECLKIN 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane DSI TXREQ Request. This signal together with 

UESTESC 2 TXLPDTESC N, TXULPSESC N and 
TXTRIGGERESC_N [3:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 


Note: It can only be asserted by the 


protocol layer while 
TXREQUESTDATAHS is at low level. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Low 

lane DSI TXLPD Power Data. This signalis asserted with 

TESC 2 TXREQUESTESC to cause the lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 


Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Escape Mode Transmit Ultra 

lane DSI TXULP Low Power. This signalis asserted with 

SESC 2 TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 


Active state: High 
Synchronous to: TXCLKESC 


analog. тірі dsi 4 Function: Initiate transmission of the 

lane DSI TXULP Ultra Low Power (ULP) exit sequence. 

ЗЕХП 2 When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESOC, the 
macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 
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analog mipi dsi 4 5 Function: Escape Mode Transmit 

lane DSI TXTRIG Trigger 0-3. One of these signals is 

GERESC 2 asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 
Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit Data 
lane 051 TXVALI Valid. This signal indicates that the 


DESC 2 protocol layer is driving valid data on 
TXDATAESC bus, to be transmitted. 
Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Escape Mode Transmit 

lane DSI TXREA Ready. This signal indicates that data is 

DYESC 2 accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 


5.29.1.86 analog mipi dsi 4lane DSI 4L TXDATA 3 


analog тірі dsi 4lane DSI 4L TXDATA 3(0x0 | analog тірі (іі Шапе | 
0x00000010 0000000) DSI 4L_TXDATA 3 
analog mipi dsi 4lane DSI 4L TXDATA 3 analog тірі dsi 4lane _ 


analog mipi dsi 4lane DSI 4L TXDATA 3 analog тірі (ісі Шапе _ 
0х00002010 CLR DSI 4L TXDATA 3 CLR 


| ви |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 
Set/CIr 


/С 


EERE 
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R d 5! analog_mipi_dsi_4lane_D 
се E — | 7°- | ° | si rxTRIGGERESC 3 


Type === 


Set/CIr 


analog mipi dsi 4lane DSI 4L TXDATA 3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: — meme [б СИ — — — _ 


analog mipi dsi 4 | [10] RW S/C Function: High-speed transmit request 

lane 051 TXREQ and data valid signal. When 

UESTDATAHS 3 TXREQUESTHS is sampled high by 
TXBYTECLKIN, the lane module 
initiates a Start-of- Transmission (SOT) 
sequence. When TXREQUESTHS is 
sampled low while TXREADYHS is 
asserted, the lane module initiates an 
End-of-Transmission (EOT) sequence. 
Active state: High 
Synchronous to: TXBYTECLKIN 


analog mipi dsi 4 RW S/C Function: Escape Mode Transmit 
lane DSI TXREQ Request. This signal together with 
UESTESC 3 TXLPDTESC М, TXULPSESC Мапа 
TXTRIGGERESC_N [3:0] is used to 
request the entry into anyescape mode. 
Once in escape mode, the lane stays in 
escapemode until TXREQUESTESC is 
de-asserted. 
Note: It can only be asserted by the 
protocol layer while 
TXREQUESTDATAHS is at low level. 
Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Escape Mode Transmit Low 
lane DSI TXLPD Power Data. This signalis asserted with 
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| ||| 


analog_mipi_dsi_4 
lane_DSI_TXULP 
SESC_3 


analog_mipi_dsi_4 
lane DSI TXULP 
SEXIT 3 


analog mipi dsi 4 
lane DSI TXTRIG 
GERESC 3 


analog mipi dsi 4 
lane DSI TXVALI 
DESC 3 


ЧЫ ДО? 12 РЕН ||| 669832Е Device Specification - 


TXREQUESTESC to cause Ше lane 
module to enter Low Power data 
transmission mode. The lane module 
remains in this mode until 
TXREQUESTESC is de-asserted. 
Note: TXULPSESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXLPDTESC is at high level. 
Active state: High 


Synchronous to: TXCLKESC 


Function: Escape Mode Transmit Ultra 
Low Power. This signalis asserted with 
TXREQUESTESC to cause the lane 
module to enter the Ultra Low Power 
State. The lane module remains in this 
state until TXULPSEXIT is asserted and 
TXREQUESTESCis de-asserted. 


Note: TXLPDTESC and all bits of 
TXTRIGGERESC must be atlow level 
when TXULPSESC is at high level. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Initiate transmission of the 
Ultra Low Power (ULP) exit sequence. 
When this signal is asserted while the 
lane is in Ultra Low Power State, the 
macro leaves ULP state and begins 
driving a Mark-1 symbol on the line 
interconnect. Afterwards, upon de- 
assertion of TXREQUESTESGC, the 
macro drives the LP-11 Stop state. 


Note: this signal is ignored when the 
macro is not in ULP state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Mode Transmit 
Trigger 0-3. One of these signals is 
asserted with TXREQUESTESC to 
cause the lane module to send the 
associated trigger across the lane 
interconnect. TXTRIGGERESC is 
synchronous with the rising edge of 
TXCLKESC. 


Note: Only one of the TXTRIGGERESC 
is asserted at any given time, and only 
when TXLPDTESC and TXULPSESC 
are both at low level. 

Active state: High 


Synchronous to: TXCLKESC 
Function: Escape Mode Transmit Data 


Valid. This signal indicates that the 
protocol layer is driving valid data on 
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TXDATAESC bus, to be transmitted. 


Note: The lane module accepts data 
when TXREQUESTESC, TXVALIDESC, 
and TXREADYESC are all active on the 
same rising edge of TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Escape Mode Transmit 

lane_DSI_TXREA Ready. This signal indicates that data is 

DYESC 3 accepted by the lane module to be 
serially transmitted. TXREADYESC is 
synchronous with the rising edgeof 
TXCLKESC 


Active state: High 
Synchronous to: TXCLKESC 


5.29.1.87 analog mipi dsi 4lane DSI 4L TXDATAESC 


analog тірі dsi Мапе DSI 4L TXDATAESC(O | analog тірі (ісі Шапе | 
x00000000) DSI 4L TXDATAESC 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


0х00000014 


analog mipi dsi 4lane DSI TXDATAESC 0 analog тірі dsi 4lane DSI TXDATAESC 1 


analog mipi dsi 4lane DSI TXDATAESC 2 analog mipi dsi 4lane DSI TXDATAESC 3 


пе Та 


| ви ив | 14] 1з | 12 | | то je | 7 | 6 | 5 | 4 | г | 1 [о | 


analog mipi dsi 4lane DSI 4L TXDATAESC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


analog mipi dsi 4 | [81:24] | RW NA Function: Escape Mode Transmit Data 
lane 051 ТХОАТ bus. This is the eight-bit bus data input 
AESC 0 to be transmitted in low-power data 
transmission mode. The LSB is 
transmitted first. TXDATAESC is 
synchronous with the rising edge of 
TXCLKESC. 
Active state: High 
Synchronous to: TXCLKESC 


analog тірі dsi 4 | [23:16] | RW NA Function: Escape Mode Transmit Data 
lane DSI TXDAT bus. This is the eight-bit bus data input 
AESC 1 to be transmitted in low-power data 
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transmission mode. The LSB is 
transmitted first. TXDATAESC is 
synchronous with the rising edge of 
TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Š Function: Escape Mode Transmit Data 

lane DSI TXDAT bus. This is the eight-bit bus data input 

AESC 2 to be transmitted in low-power data 
transmission mode. The LSB is 
transmitted first. TXDATAESC is 
synchronous with the rising edge of 
TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 
analog mipi dsi 4 | Function: Escape Mode Transmit Data 
lane DSI TXDAT bus. This is the eight-bit bus data input 
AESC 3 to be transmitted in low-power data 
transmission mode. The LSB is 
transmitted first. TXDATAESC is 


synchronous with the rising edge of 
TXCLKESC. 


Active state: High 
Synchronous to: TXCLKESC 


5.29.1.88 analog mipi dsi 4lane DSI 4L STATE RX 


analog тірі dsi 4lane DSI 4L STATE НХ(0х0 | analog тірі dsi 4lane | 
0000000) DSI 4L STATE RX 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | оз | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


1 analog mipi dsi 4lane D 1 analog. mipi dsi 4l 
Reserved Ен = ane DSI RXTRIG 
SI RXTRIGGERESC 0 GERESC 1 


0x00000018 


Б ТЕЛЕ ЕГ RC EC те CER ER ЕЛ ПЕ RC АИ ВИЗ 


ana | ana | ana 
log log log analog mipi dsi 4lane D analog mipi dsi 4lane D 
mi mi mi SI RXTRIGGERESC 2 ami | mi | ті SI RXTRIGGERESC 3 


pi pi pi 
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analog mipi dsi 4lane DSI 4L STATE RX 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: a јао [а e  — 


| | "un 


lane DSI RXCLK 
| || 


ESC_0 
l || 


analog_mipi_dsi_4 
lane DSI RXLPD 
TESC. 0 


analog mipi dsi 4 
lane DSI RXTRIG 
GERESC 0 


V0.9 
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Function: Escape Mode Receive Clock. 
This clock is used to transfer received 
data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 

Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


Function: Escape Low Power Data 
Receive Mode. This signal isasserted to 
indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 

Synchronous to: RXCLKESC 

Function: Escape Mode Receive Trigger 
0-3. This signal indicates that a trigger 


event has been received in the lane 
interconnect. The asserted 
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analog_mipi_dsi_4 
lane DSI RXVALI 
DESC 0 


analog mipi dsi 4 
lane DSI RXCLK 
ESC 1 


analog mipi dsi 4 
lane DSI RXLPD 
TESC 1 


analog mipi dsi 4 
lane DSI RXTRIG 
GERESC 1 
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RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
the lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Data 
Valid. This signal indicatesthat the lane 
module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Clock. 
This clock is used to transfer received 
data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 

Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


Function: Escape Low Power Data 
Receive Mode. This signal isasserted to 
indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Trigger 
0-3. This signal indicates that a trigger 
event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
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analog_mipi_dsi_4 
lane 051 RXVALI 
DESC 1 


analog mipi dsi 4 
lane DSI RXCLK 
ESC 2 


analog mipi dsi 4 
lane DSI RXLPD 
TESC 2 


analog mipi dsi 4 
lane DSI RXTRIG 
GERESC 2 
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the lane interconnect. 
Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Data 
Valid. This signal indicatesthat the lane 
module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Clock. 
This clock is used to transfer received 
data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 

Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


Function: Escape Low Power Data 
Receive Mode. This signal isasserted to 
indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Trigger 
0-3. This signal indicates that a trigger 
event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
the lane interconnect. 


Active state: High 
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Е | |a y 


analog_mipi_dsi_4 
lane DSI RXVALI 
DESC 2 


analog mipi dsi 4 
lane DSI RXCLK 
ESC 3 


analog mipi dsi 4 
lane DSI RXLPD 
TESC 3 


analog mipi dsi 4 
lane DSI RXTRIG 
GERESC 3 


Function: Escape Mode Receive Data 
Valid. This signal indicatesthat the lane 
module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Clock. 
This clock is used to transfer received 
data to protocol layer. Unlike the other 
clocks in the macro, a specific 
RXCLKESC is provided for each data 
lane. 

Note: This clock is generated from the 
two low power signals in the lane 
interconnect. Because of the 
asynchronous nature of Escape Mode 
Data Transmission, this clock may not 
be periodic, and is available only during 
LP data reception. This signal is 
bypassed with SCANCLK when scan 
mode is enabled. 


Active state: High 
Synchronous to: N/A 


Function: Escape Low Power Data 
Receive Mode. This signal isasserted to 
indicate that the lane module is now in 
Low Power Data Receive Mode. While 
in this mode, received data is driven 
onto RXDATAESC output bus when 
RXVALIDESC is active. RXLPDTESC 
remains asserted until a STOP state is 
detected onthe lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Escape Mode Receive Trigger 
0-3. This signal indicates that a trigger 
event has been received in the lane 
interconnect. The asserted 
RXTRIGGERESC signal remain 
activeuntil a STOP state is detected on 
the lane interconnect. 


Active state: High 
Synchronous to: RXCLKESC 
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analog_mipi_dsi_4 Function: Escape Mode Receive Data 

lane DSI RXVALI Valid. This signal indicatesthat the lane 

DESC 3 module is driving valid data to the 
protocol layer on the RXDATAESC bus. 
Note: There is no RXREADYESC signal 
and the protocol layer is expected to 
process received data on every rising 
edge of the RXCLKESC where 
RXVALIDESC is asserted. There is no 
provision in the macro to slow down or 
throttle the received data. 


Active state: High 
Synchronous to: RXCLKESC 


5.29.1.89 analog mipi dsi 4lane DSI 4L ERR 


analog тірі dsi Мапе DSI 4L ERR(0x000000 analog тірі (ісі 4lane _ 
0200000076 00) 051 4L ERR 


ceci Е ЕЕЕ ЕЕ ЕЕ RE ES ER 


IM 
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NL сї јат јем | NL с2 |12 | м | NL C3 | L3 | NL | N. 
P1_ ғо | Рі. ғо | Р1_ ғо | Р1_ 
0 1 1 2 2 3 3 


везе | 11 


analog mipi dsi 4lane DSI 4L ERR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese [eran јао [s |o | — — — — —— 


analog mipi dsi 4 | [19] NA Function: Escape Entry Error. In an 
lane DSI ERRES unrecognized escape entry command is 
со received, this signal is asserted and 

remains high until the line returns to 

Stop state. 

Active state: High 

Synchronous to: RXCLKESC 
analog_mipi_dsi_4 | [18] NA Function: Low Power Data Transmission 
lane DSI ERRSY Synchronization Error. If the number of 
NCESC 0 bits received during low power data 

transmission mode is not a multiple of 

eight when the transmission ends, this 

signal is asserted and remains high until 

the line returns to Stop state. 

Active state: High 

Synchronous to: RXCLKESC 


analog mipi dsi 4 | [17] NA Function: Control Error. This signal is 
lane 051 ERRCO asserted when an incorrect line state 
NTROL 0 sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 
Active state: High 
Synchronous to: RXCLKESC 
analog mipi dsi 4 | [16] NA Function: LPO Contention Error. This 
lane 051 ERRCO signal is asserted when a lane module 
NTENTIONLPO 0 functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line low. 
Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 | [15] NA Function: LP1 Contention Error. This 

lane 051 ERRCO signal is asserted when a lane module 

NTENTIONLP1 0 functioning as TX while its base direction 
is RX detects a contention situation on a 
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analog_mipi_dsi_4 
lane DSI ERRES 
C 1 


analog mipi dsi 4 
lane DSI ERRSY 
NCESC 1 


analog mipi dsi 4 
lane DSI ERRCO 
NTROL 1 


analog mipi dsi 4 
lane DSI ERRCO 
NTENTIONLPO 1 


analog mipi dsi 4 
lane DSI ERRCO 
NTENTIONLP1 1 


analog mipi dsi 4 
lane DSI ERRES 
C2 
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line while trying to drive the line high. 
Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Entry Error. In an 
unrecognized escape entry command is 
received, this signal is asserted and 
remains high until the line returns to 
Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Low Power Data Transmission 
Synchronization Error. If the number of 
bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Control Error. This signal is 
asserted when an incorrect line state 
sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 


at high level until the line returns to Stop 
state). 


Active state: High 
Synchronous to: RXCLKESC 


Function: LPO Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line low. 


Active state: High 

Synchronous to: TXCLKESC 

Function: LP1 Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 


is RX detects a contention situation on a 
line while trying to drive the line high. 


Active state: High 

Synchronous to: TXCLKESC 

Function: Escape Entry Error. In an 
unrecognized escape entry command is 
received, this signal is asserted and 


remains high until the line returns to 
Stop state. 


Active state: High 
Synchronous to: RXCLKESC 
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analog_mipi_dsi_4 
lane DSI ERRSY 
NCESC 2 


analog mipi dsi 4 


lane DSI ERRC 
NTROL 2 


analog mipi dsi 4 
lane DSI ERRCO 
NTENTIONLPO 2 


analog mipi dsi 4 
lane DSI ERRCO 
NTENTIONLP1 2 


analog mipi dsi 4 
lane DSI ERRES 
Cc 3 


analog. тірі dsi 4 
lane DSI ERRSY 
NCESC 3 
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Function: Low Power Data Transmission 
Synchronization Error. If the number of 
bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Control Error. This signal is 
asserted when an incorrect line state 
sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 


Active state: High 
Synchronous to: RXCLKESC 


Function: LPO Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line low. 


Active state: High 
Synchronous to: TXCLKESC 


Function: LP1 Contention Error. This 
signal is asserted when a lane module 
functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line high. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Escape Entry Error. In an 
unrecognized escape entry command is 
received, this signal is asserted and 
remains high until the line returns to 
Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


Function: Low Power Data Transmission 
Synchronization Error. If the number of 
bits received during low power data 
transmission mode is not a multiple of 
eight when the transmission ends, this 
signal is asserted and remains high until 
the line returns to Stop state. 


Active state: High 
Synchronous to: RXCLKESC 


analog mipi dsi 4 | [2] NA Function: Control Error. This signal is 
lane 051 ERRCO asserted when an incorrect line state 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 750 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | ммм чечсе 669832гЕ Device Specification | 


NTROL_3 sequence is detected (for example, if a 
turnaround request or escape mode 
request is immediately followed by a 
Stop state instead of the required Bridge 
state, this signal is asserted and remains 
at high level until the line returns to Stop 
state). 
Active state: High 
Synchronous to: RXCLKESC 


analog mipi dsi 4 Function: LPO Contention Error. This 
lane DSI ERRCO signal is asserted when a lane module 
NTENTIONLPO 3 functioning as TX while its base direction 


is RX detects a contention situation on a 
line while trying to drive the line low. 
Active state: High 


Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: LP1 Contention Error. This 

lane 051 ERRCO signal is asserted when a lane module 

NTENTIONLP1 3 functioning as TX while its base direction 
is RX detects a contention situation on a 
line while trying to drive the line high. 


Active state: High 
Synchronous to: TXCLKESC 


5.29.1.90 analog mipi dsi 4lane DSI 4L CTRL 


analog тірі dsi Мапе DSI 41 CTRL(0x00300 analog тірі dsi 41апе _ 
0Х00000020 087) 051 4L CTRL 
"e қ analog_mipi_dsi_4lane_ 
0x00001020 analog mipi dsi 4lane DSI 4L CTRL SET DSI 4L CTRL SET 


5124 š analog_mipi_dsi_4lane_ 
0x00002020 analog mipi dsi 4lane DSI 4L CTRL CLR DSI 41 CTRL CLR 


| ew | за | зо | 20 [ze | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | re | 17 | 16 


m | 
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analog_mipi_dsi_4lane_D analog_mipi_dsi_4lane_D 
SI TRIMBG SI TX RCTL 


T CICICICIEIEIEIEINMN RUM MUN UN 


analog тірі dsi 4lane DSI 4L CTRL 


Field Name Type n as Reset Description 
Value 


mess СЕ СИ Есін сенен 1— — — — —— 


analog mipi dsi 4 Digital 1.1v Power supply small power 
lane DSI PS PD PD. 


ES 1: DVDD11 power switched, 
0: DVDD11 power ok 


analog mipi dsi 4 Digital 1.1v Power supply Enable large 
lane DSI PS PD power PD. 


1 1: DVDD11 power switched, 

0: DVDD11 power ok 
analog_mipi_dsi_4 Function: Shutdown input. This line is 
lane_DSI_SHUTD used to place the complete macro in 
OWNZ power down. All analog blocks are in 


power down mode and digital logic is 
reset. 


Active state: Low 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Reset input. This line is used 
lane_DSI_RSTZ to place the digital section of macro in 
reset state. 


Active state: Low 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Enable Lane 0 Module. А! 

lane DSI ENABL lane drivers, receivers, terminations, and 

ЕО contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
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PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Enable Lane 1 Module. А! 

lane DSI ENABL lane drivers, receivers, terminations, and 

E 1 contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 


analog mipi dsi 4 Function: Enable Lane 0 Module. All 

lane 051 ENABL lane drivers, receivers, terminations, and 

E2 contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 


analog mipi dsi 4 Function: Enable Lane 1 Module. All 

lane DSI ENABL lane drivers, receivers, terminations, and 

E 3 contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 
value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 
analog mipi dsi 4 Function: Enable Clock Lane Module. All 
lane 051 ENABL lane drivers, receivers, terminations, and 
ECLK contention detectors are turned off when 
ENABLE islow. Furthermore, all other 
lane PPI inputs are ignored and all lane 
PPI outputs are driven to the default 


value. ENABLE is level sensitive and 
asynchronous. 


Active state: High 
Synchronous to: Asynchronous 


analog mipi dsi 4 | [12] RW S/C Force PHY PLL to restart during ULPS. 
lane DSI FORCE 
PLL 
analog mipi dsi 4 | [11] S/C PLL lock status 
ileal Active state: High 
Synchronous to: N/A 
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analog mipi dsi 4 | [10] RW S/C Function: Start the BIST Test 

lane 051 BISTON Active state: High 
Synchronous to: Asynchronous 

analog mipi dsi 4 S/C Bist pattern finish 

lane DSI BISTDO 

NE 


analog mipi dsi 4 RW S/C Interface selction: 
lane DSI IF SEL 0: tester interface is selected 
1: APB interface is selected 
Synchronous to: N/A 
analog mipi dsi 4 | [7: 4] RW S/C 0x8 Bandgap Trimming signals(efuse) 
lane DSI TRIMB 
G 
analog тірі. s i [3: 0] Tx Resister triming signals(efuse) 
lane DSI TX R 
TL 


5.29.1.91 analog mipi dsi 4lane DSI 4L RSVD 


analog тірі dsi Мапе DSI 4L RSVD(0x00000 | analog тірі dsi Шапе | 
0x00000024 000 DSI_4L_RSVD 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 
e ООС ООО 
Резо | о | о | о | о | о | о | о | о | о | о Тото То | ој о то | 
| ви |е аа | 13 | 12 | чи | то [о | в |7 | 6 | | 4 | з | 2 | 1 [0] 


analog mipi dsi 4lane DSI RESERVED analog mipi dsi 4lane DSI RESERVEDO 


T 
е DP PPP PPP PP), 


analog mipi dsi 4lane DSI 4L RSVD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme — [eri [во [we fo 


analog mipi dsi 4 | [15: 8] ——  Voa“ register input 
lane DSI RESER 

VED 

analog_mipi_dsi_4 | [7: 0] reserved register output 
lane 081 RESER 

VEDO 
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5.29.1.92 analog mipi dsi 4lane DSI 4L TEST 


analog тірі dsi Мапе DSI 4L TEST(0x000000 | analog тірі dsi 4lane _ 
ЕР А analog_mipi_dsi_4lane_ 
0x00001028 analog mipi dsi 4lane DSI 4L TEST SET 051 41 TEST SET 


НЕ? қ analog тірі dsi Шапе _ 
0х00002028 analog mipi dsi 4lane DSI 4L TEST CLR DSI 4L TEST CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 2o | 19 | ve | 17 | 16 | 


analog mipi dsi 4l 
ane DSI TESTDIN 


| NNNM MN w 


Reserved 


analog mipi dsi 4lane DSI TEST 


DIN analog mipi dsi 4lane DSI TESTDOUT 


вези | о [о [о Го Ро о [ере Го 


analog mipi dsi 4lane DSI 4L TEST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа ao se | T — — — — ——— 


analog mipi dsi 4 | [18:11] | RW S/C DSI test data in 
lane DSI TESTDI 
N 


analog mipi dsi 4 | [10: 3] S/C DSI test data out 
lane DSI TESTD 

OUT 

analog mipi dsi 4 | [2] DSI test enable (1'b1: enable) 
апе 05! TESTE 


ЕЕ inp [Rw sc [s [sua — — — — — 
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analog mipi dsi 4 RW S/C DSI test clear signal (1'b1 :clear 
lane DSI TESTC 
LR 


5.29.1.93 analog mipi dsi 4lane DSI 4L DATALANE CTRL 


"e Я analog_mipi_dsi_4lane_ 
analog mipi dsi 4lane DSI 4L DATALANE C 051 4L DATALANE CTR 


0x0000002C TRL(0x00000000) L 


көр ; analog_mipi_dsi_4lane_ 
0х0000102С analog mipi dsi 4lane DSI 4L DATALANE C DSI 41 DATALANE. CTR 
TRL SET 
L SET 
ра š analog_mipi_dsi_4lane_ 
0x0000202C analog mipi dsi 4lane DSI 4L DATALANE C 051 4L DATALANE CTR 
TRL CLR LCLR 


s: | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
апа 


Reserved 
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Е 1 ОЕ ОР АТ | ST_ Е 2 ОР AT ВТ. E 3 DE OP 
21 МО | АТ 2 МО | А2 3 23 МО 
D : D E D xÇ 


= ШІЛ ЛЕЛ [om С Le Саса Са С 


analog тірі dsi Мапе DSI 4L DATALANE СТВ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


стег [mme qs qoc 


analog mipi dsi 4 = — O Turn around Request. This 

lane_DSI_TURNR signal is used to indicate the protocol 

EQUEST_0 layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 
Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 
Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 | [21] S/C Function: Transmit/Receive Direction. 
lane DSI DIRECT This signal is used to indicate the 
ION 0 current direction of the lane 
interconnect. When DIRECTION is at 
low level, the lane interconnect is in 
transmit mode. When DIRECTION is at 
high level, the lane interconnect is 
inreceive mode. 
Active state: High 
Synchronous to: TXCLKESC 
analog. тірі dsi 4 | [20] RW S/C Function: Disable Turn around. This 
lane DSI TURNDI signal is used to prevent the bi- 
SABLE 0 directional lane from processing a turn- 
around request in the laneinterconnect. 
Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 
Active state: High 
Synchronous to: Asynchronous 


analog mipi dsi 4 | [19] Function: Force lane module into receive 
lane DSI FORCE mode/Wait for stop state. This signal 
allows protocol layer to initialize a lane 
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RXMODE 0 module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 

Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 | [18] Function: Force lane module into 

lane DSI FORCE transmit mode / Generate Stop state. 

TXSTOPMODE 0 This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 


transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 

Active state: High 


Synchronous to: TXCLKESC 


analog mipi dsi 4 | [17] Function: Data Lane in Stop state. This 

lane DSI STOPS signal indicates the lanemodule is in 

TATEDATA 0 Stop state. This is valid for both Master 
and Slave applications. This signal is 
asynchronous to any clock in the PPI 


interface. 
Active state: High 
Synchronous to: Asynchronous 


analog mipi dsi 4 Function: Turn around Request. This 

lane DSI TURNR signal is used to indicate the protocol 

EQUEST 1 layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 
Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 

Synchronous to: TXCLKESC 
analog mipi dsi 4 Function: Disable Turn around. This 
lane 051 TURNDI signal is used to prevent the bi- 


SABLE 1 directional lane from processing a turn- 
around request in the laneinterconnect. 


Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 

Active state: High 


Synchronous to: Asynchronous 
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analog_mipi_dsi_4 
lane 081 FORCE 
RXMODE 1 


analog mipi dsi 4 
lane DSI FORCE 
TXSTOPMODE 1 


analog mipi dsi 4 
lane DSI STOPS 
TATEDATA 1 


analog mipi dsi 4 
lane 051 TURNR 
EQUEST 2 


analog mipi dsi 4 
lane DSI DIRECT 
ION 2 
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Function: Force lane module into receive 
mode/Wait for stop state. This signal 
allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
Synchronous to: TxClkEsc 


Function: Force lane module into 
transmit mode / Generate Stop state. 
This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Data Lane in Stop state. This 
signal indicates the lanemodule is in 
Stop state. This is valid for both Master 
and Slave applications. This signal is 
asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


Function: Turn around Request. This 
signal is used to indicate the protocol 
layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 


Note: TURNREQUEST is only 
meaningful for a lane that is currently 
transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Transmit/Receive Direction. 
This signal is used to indicate the 
current direction of the lane 
interconnect. When DIRECTION is at 
low level, the lane interconnect is in 
transmit mode. When DIRECTION is at 
high level, the lane interconnect is 
inreceive mode. 
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Active state: High 
Synchronous to: TXCLKESC 


analog_mipi_dsi_4 Function: Disable Turn around. This 

lane_DSI_TURNDI signal is used to prevent the bi- 
directional lane from processing a turn- 
around request in the laneinterconnect. 


Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 


Active state: High 
Synchronous to: Asynchronous 


analog_mipi_dsi_4 Function: Force lane module into receive 

lane DSI FORCE mode/Wait for stop state. This signal 

RXMODE 2 allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Force lane module into 

lane DSI FORCE transmit mode / Generate Stop state. 

TXSTOPMODE 2 This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 
Synchronous to: TXCLKESC 


analog mipi dsi 4 Function: Data Lane in Stop state. This 

lane DSI STOPS signal indicates the lanemodule is in 

TATEDATA 2 Stop state. This is valid for both Master 
and Slave applications. This signal is 
asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


analog mipi dsi 4 Function: Turn around Request. This 

lane DSI TURNR signal is used to indicate the protocol 

EQUEST 3 layer needs to turn the lane around, 
allowing for the other side to start 
transmitting data. TURNREQUEST is 
valid on rising edges of TXCLKESC. 


Note: TURNREQUEST is only 
meaningful for a lane that is currently 
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analog_mipi_dsi_4 
lane 051 DIRECT 
ION 3 


analog mipi dsi 4 
lane 051 TURNDI 
SABLE 3 


analog mipi dsi 4 
lane DSI FORCE 
RXMODE 3 


analog mipi dsi 4 
lane DSI FORCE 
TXSTOPMODE 3 


analog mipi dsi 4 
lane DSI STOPS 
TATEDATA 3 
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transmitting data (DIRECTION = 0). If 
the data lane module is in receive mode 
(DIRECTION =1), this signal is ignored. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Transmit/Receive Direction. 
This signal is used to indicate the 
current direction of the lane 
interconnect. When Direction is at low 
level, the lane interconnect is in transmit 
mode. When Direction is at high level, 
the lane interconnect is inreceive mode. 


Active state: High 
Synchronous to: TxClkEsc 


Function: Disable Turn around. This 
signal is used to prevent the bi- 
directional lane from processing a turn- 
around request in the laneinterconnect. 


Note: This is useful to prevent a 
potential "lock-up" situation when 
aunidirectional lane module is connected 
to a bi-directional lane module. 


Active state: High 
Synchronous to: Asynchronous 


Function: Force lane module into receive 
mode/Wait for stop state. This signal 
allows protocol layer to initialize a lane 
module or force a bi-directional lane 
module into receive mode. This signal is 
used to solve a contention situation. 
When this signal is at high level, the lane 
module immediately transitions into HS 
receive mode. 


Active state: High 
Synchronous to: TxClkEsc 


Function: Force lane module into 
transmit mode / Generate Stop state. 
This signal allows the protocol layer to 
force a bi-directional lane module into 
transmit mode and Stop state following 
an error indication (for example, Expired 
Timeout). When this signal is at high 
level, the lane module immediately 
transitions into transmit mode and the 
module state machine is forced into the 
Stop state. 


Active state: High 
Synchronous to: TXCLKESC 


Function: Data Lane in Stop state. This 
signal indicates the lanemodule is in 
Stop state. This is valid for both Master 
and Slave applications. This signal is 
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asynchronous to any clock in the PPI 
interface. 


Active state: High 
Synchronous to: Asynchronous 


5.29.1.94 analog mipi dsi 4lane DSI DUMY CTRL 


analog тірі dsi 4lane DSI DUMY CTRL(0x00 | analog тірі dsi 4lane | 
0x00000030 000000) DSI DUMY_CTRL 


| ви |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
s 


analog_mipi_dsi_4lane_analog_dsi_dumy_in 


ооо ААА 
Peset | о | о | о | о | о | о | о| о |о | о | о | | ооо o 
ECL ECT ЕЕ Е Po Е О Е Е ОЕ Е ПС 


analog_mipi_dsi_4lane_analog_dsi_dumy_out 


w 
ее Те 


analog тірі 951 Мапе DSI DUMY CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 

analog mipi dsi 4 | [31: 16] NA 

lane analog dsi d 

umy in 

analog mipi dsi 4 | [15: 0] RW NA 

lane analog dsi d 

umy out 


5.29.1.95 analog. тірі dsi 4lane REG SEL CFG 0 


analog тірі (сі 4lane REG SEL СЕС_0(0х00 | analog тірі dsi Шапе _ 
Ч 000000) REG SEL СЕС 0 
=. Е analog_mipi_dsi_4lane_ 
0x00001034 analog_mipi_dsi_4lane_REG_SEL_CFG_0 SET REG SEL СЕС 0 SET 


0x00002034 analog mipi dsi 4lane_REG SEL_CFG_OCLR | analog тірі dsi 4lane_ 


REG_SEL_CFG_0 CLR 


| ви [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


dbg | Фа | dbg | Жо | Жо | dbg | dbg | dbg | dbg | dbg | ЖО | 909 | dbg | dbg | dbg | dbg 
sel sel sel sel sel sel sel sel sel sel sel sel sel sel sel se 
an an an an an an an an an an an an an an an an 
alo alo alo alo alo alo alo alo alo alo alo alo alo alo alo alo 
g g g g g g g g 9 9 9 9 9 9 9 
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AH ч = C2 = AH - = C_3 


52 -2 $3 3 
та Г | и |н Ес ста ти | и | ви ста | ви С | ви | ви | e СС 
ІС [se | se | ве | se | ве | ве | во | ве | ве | ве | во | ве [зе [5 | ве se) 


analog_mipi_dsi_4lane_REG_SEL_CFG_0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


dbg_sel_analog_m | [31] RW $/С 
ipi dsi 4lane DSI 

 TXREQUESTHS 

CLK 

ipi dsi 4lane DSI 
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тет panpaqa [29] 

ipi dsi 4lane DSI 

_TXULPSEXITCL 

K 

dbg_sel_analog_m | [28] 

ipi dsi 4lane DSI 

_TXREQUESTDA 

TAHS_0 

909 sel analog m | [27] RW S/C 
ipi dsi 4lane DSI 

 TXREQUESTES 

со 

ара sel analog m | [26] RW 5/С 
ipi dsi 4lane DSI 

 TXLPDTESC 0 

dbg sel analog m | [25] RW S/C 
ipi dsi 4lane DSI 

TXULPSESC 0 

dbg sel analog m | [24] RW S/C 
ipi dsi 4lane DSI 

 TXULPSEXIT 0 

dbg sel analog m | [23] RW S/C 
ipi dsi 4lane DSI 

| TXTRIGGERESC 

0 

dbg_sel_analog_m | [22] RW S/C 
ipi dsi 4lane 05! 

. TXVALIDESC 0 

dbg sel analog m | [21] RW S/C 
ipi dsi 4lane DSI 

 TXREQUESTDA 

TAHS 1 

dbg sel analog m | [20] RW S/C 
ipi dsi 4lane DSI 

 TXREQUESTES 

C 1 

dbg sel analog m | [19] RW S/C 
ipi dsi 4lane DSI 

 TXLPDTESC 1 

dbg sel analog m | [18] RW S/C 
ipi dsi 4lane DSI 

 TXULPSESC 1 

dbg sel analog m | [17] RW S/C 
ipi dsi 4lane DSI 

_TXULPSEXIT_ 1 

dbg sel analog m | [16] 

ipi dsi 4lane DSI 

SDAIRISSEBESC 


а ант [w [sc С 
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ipi dsi 4lane DSI 
 TXVALIDESC 1 


dbg sel analog m 
ipi dsi 4lane DSI 
_TXREQUESTDA 
TAHS 2 


dbg_sel_analog_m 
ipi dsi 4lane DSI 
 TXREQUESTES 
C 


dbg sel analog m 
ipi dsi 4lane DSI 
_TXLPDTESC 2 


dbg sel analog m 
ipi dsi 4lane DSI 
„ TXULPSESC 2 


dbg sel analog m 
ipi dsi 4lane DSI 
__ TXULPSEXIT 2 


dbg sel analog m 

ipi dsi 4lane DSI 

_TXTRIGGERESC 
2 


dbg_sel_analog_m 
ipi dsi 4lane DSI 
 TXVALIDESC 2 


dbg sel analog m 
ipi dsi 4lane DSI 
_TXREQUESTDA 
ТАН5 3 


dbg_sel_analog_m 
ipi dsi 4lane DSI 
 TXREQUESTES 
C 3 


dbg sel analog m 
ipi dsi 4lane DSI 
 TXLPDTESC 3 


dbg sel analog m 
ipi dsi 4lane DSI 
 TXULPSESC 3 


dbg sel analog m 
ipi dsi 4lane DSI 
 TXULPSEXIT 3 


dbg sel analog m 

ipi dsi 4lane DSI 

_TXTRIGGERESC 
3 


dbg_sel_analog_m 
ipi dsi 4lane DSI 
TXVALIDESC 3 


= 
PEPITO uw 
"PPS. < o 
" | = о 


“К 2 
чүү ИИ 
уу ëO 
“үт | 
“Г а 


CC MM " ">" | 2 
a за ara pw [sc fe 


dbg sel analog m 10] | 
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ірі dsi Мапе DSI 
_TXDATAESC_0 
5.29.1.96 analog_mipi_dsi_4lane_REG_SEL_CFG_1 


analog_mipi_dsi_4lane_REG_SEL_CFG_1(0x00 | analog_mipi_dsi_4lane_ 

0х00000038 000000) REG SEL CFG 1 
- š analog_mipi_dsi_4lane_ 
0x00001038 analog_mipi_dsi_4lane_REG_SEL_CFG_1 SET REG SEL СЕС 1 SET 


m А analog_mipi_dsi_4lane_ 
0x00002038 analog mipi dsi 4lane REG SEL CFG 1 CLR REG SEL CFG 1 CLR 


асса 


m 


аа | Ex 
Se [s se [se | e] 


2 K то 
e [mp Em ти | пи | ви | пи С С С С | ви | ли | ми | и | ти 
= [55 | ве 


ЕШ 
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analog mipi dsi 4lane REG, SEL CFG 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


вю [sc је |  —— 
dbg sel analog m | [18] RW S/C 
ipi dsi 4lane DSI 
 TXDATAESC 1 
dbg sel analog | Т) [17] 
ipi_dsi_4lane_D 
_TXDATAESC | 2 
dbg sel папа од а m [16] 
ipi dsi 4lane D 
TXDATAESC а 
909 зе! апаод т | [15] 
ipi dsi 4lane DSI 
-PS PD S 


dbg sel analog m | [14] 
ipi dsi 4lane DSI 


_РЅ PDL 


dbg sel analog m | [13] 
ipi dsi 4lane DSI 
- SHUTDOWNZ 


dbg sel analog | n [12] 

ipi dsi 4lane D 

 RSTZ 

dbg sel апады m [11] 

ipi dsi 4lane D 

ENABLE 0 

dbg sel апады m [10] 

ipi dsi 4lane D 
ENABLE 1 

dbg sel analog m | [9] 

ipi dsi 4lane DSI 

ENABLE 2 

dbg sel analog m RW S/C 
ipi dsi 4lane DSI 

ENABLE З 

dbg sel analog m | [7] RW S/C 
ipi dsi 4lane DSI 

_ENABLECLK 

dbg_sel_analog_m RW $/С 
ipi dsi 4lane DSI 

. FORCEPLL 


dbg sel analog m | [5] RW S/C 
ipi dsi 4lane DSI 
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м. 
ipi dsi 4lane DSI 
. TESTDIN 


dbg sel analog m 
ipi dsi 4lane DSI 
TESTEN 


dbg sel analog m 


ipi dsi 4lane DSI 
_TESTCLK 


dbg_sel_analog_m 
ipi dsi 4lane DSI 
_TESTCLR 


dbg_sel_analog_m 
ipi dsi 4lane DSI 
_TURNREQUEST 
0 


5.29.1.97 analog_usb20_USB20_TEST_PIN 


0x0000003C analog_usb20_USB20_TEST_PIN(0x00000000) | analog usb20 (5820 Т 
0x0000103C analog usb20 USB20 TEST РІМ SET а 


analog usb20 USB20 T 
0x0000203C analog usb20 USB20 TEST PIN CLR EST PIN CLR 


| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


- mE 


C —- 1 
wo 89 ста 


analog usb20 USB20 TE analog usb20 USB20 TE analog usb20 USB20 BIST MO 
STADDR STDATAOUT DE 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 768 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


s. 
ве |» [о [о [о ОС О С ОЗ ОСЗ С ОС ОС С ОЗ ОСЗ С 


analog usb20 USB20 TEST PIN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pump[mo [sc јео |  —] 
analog usb20 US | [24] RW S/C Clock for TEST 
B20 TESTCLK 
analog usb20 US | [23: 16] Test data write bus.bits [3:0] present the 
ти | TESTDATAI test data, corresponding write 
enable is presented on bits[7:4]. 
analog usb20 US | [15: 12] test interface register address. 
B20 TESTADDR If not used,tie it to 4'60000; 
analog usb20 US |[11] test data out select. 
B20 TESTDATAO ~; ho: 
UTSEL If not used,tie it to 1'b0; 
analog usb20 US | [10: 7] S/C Test data read bus 
о ри 


апаод и5520 US | [6: 2] these signals control test mode of the 
B20_BIST_MODE usb2.0 phy. 
5'b0_0000, normal mode(default value) 
5'bO 0001, transmit hs J 
5'bO 0010, transmit hs K 
5'bO 0011, transmit fs J 
5'bO 0100, transmit fs K 
5'bO 0101, transmit Is J 
5'bO 0110, transmit Is К 
5'bO 0111, transmit test package one 
times with high speed mode 
5'bO 1000, transmit test package one 
times with full speed and low speed. 
5'b0_1001,loop send and receive test 
package with high speed mode 
5'b0_1010,loop send and receive test 
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package with full speed mode 


5'b0_1001,loop send and receive test 
package with low speed mode 


5'b0_1111, high speed SEO 


analog_usb20_US HS/FS/LS BIST result output 
В20 T2RCOMP 


Synchronous to "USB20_CLK" 


analog_usb20_US LPBK/BIST_T2R end flag; 


B20_LPBK_END when LPBK/BIST_T2R mode, output 1 
shows test end 


Synchronous to "USB20_ CLK" 


5.29.1.98 analog usb20 USB20 UTMI CTL1 


0x00000040 analog usb20 USB20 UTMI CTL1(0x0C010000 | analog usb20 USB20 О 
) TMI CTL1 
analog usb20 USB20 U 
0x00001040 analog usb20 USB20 UTMI CTL1 SET TMI CTL1SET 


analog usb20 USB20 U 
0x00002040 analog usb20 USB20 UTMI CTL1 CLR TMI CTL1CLR 


ЕСІН ЕШЕСЕЛЕЛ ELE ELITS ESSE E 2 ЛБ ER 


' 


ше a om ow 
Pen ЕЕ С а пе С С С |» | СЗ ОЕ |» | [2 ИСИ ИС 


analog_usb20_USB20_RESERVED 


Type 
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analog usb20 USB20 UTMI CTL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mae [qe е^ 


analog usb20 US = —— data width and clock select. 
о 6 1: 16-bits data interface(CLK frequency 
E is ЗОМН2). 
0: 8-bits data interface(CLK frequency is 
60МН2). 


analog usb20 US | [27] 1. Normal operating mode 
B20 SUSPENDM 0. Suspend mode 


Boo Кс) ve US power on reset,reset all state machines, 
0: the transmit and receive FSM are 
reset, 
1:the transmit and receive FSM are 
operational 


analog usb20 US reset all state machines, 
B20 RESET 1: the transmit and receive FSM are 
reset, 


0: the transmit and receive FSM are 
operational 


analog usb20 US | [24] UTMI+ Receive Error indicator. 

B20 RXERROR 1: Areceive error was detected. 
0: No error was detected. 
Synchronous to "USB20 CLK" 


analog usb20 US | [23] This signal controls the DP data 
B20 BYPASS DR direction at UART function, this signal is 
V DP valid only when USB20 BYPASS FS 
set to 1'b1 
1:transmitter; 


O:receiver 


analog usb20 US | [22] This signal controls the DM data 
B20 BYPASS DR direction at UART function, this signal is 
V DM valid only when USB20 BYPASS FS 
set to 1'b1 
1:transmitter; 


O:receiver 


analog usb20 US | [21] This signal disable the data from USB to 
B20 BYPASS FS FS driver. 
1: Bypass the USB2.0 FS mode. The 
DP/DM pads are used by UART. 
0: Not bypass the USB2.0 FS mode. 


(design default) 
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analog usb20 US 
B20 BYPASS IN . 
DP 


analog usb20 US 
B20 BYPASS IN . 
DM 


analog usb20 US 
B20 BYPASS OU 
T DP 


analog usb20 US 
B20 BYPASS OU 
T DM 


analog usb20 US 
B20 VBUSVLDEX 
T 


analog usb20 US 
B20 RESERVED 


SC9832E Device Specification 


This singal is input data from UART for 
DP pad. 


This signal is valid only when the 
USB20 BYPASS FS signal is set to 
1'b1. 

If this signal is not used, tie it to ground. 
This singal is input data from UART for 
DM pad. 

This signal is valid only when the 
USB20_BYPASS FS signal is set to 
1'b1. 

If this signal is not used, tie it to ground. 
This singal is output data to UART for 
DP pad. 

This signal is valid only when the 
USB20_BYPASS FS signal is set to 
1'b1. 

If this signal is not used, leave it floating. 
This singal is output data to UART for 
DM pad. 

This signal is valid only when the 
USB20_BYPASS FS signal is set to 
1'b1. 

If this signal is not used, leave it floating. 
External Vbus valid indicatior 


1: The VBUS signal is valid,and the pull- 
up resistor on D+ is enabled 


0: The VBUS signal is not valid,and the 
pull-up resistor on D+ is disable 
RESERVED[2:0]: reserved 


RESERVED[4:3]: control Low Speed 
single transition time 


2'b00, 20Ul(default value) 

2'b01, 160! 

2'b10, 24UI 

2'b11, reserved 

1 Ul is the 1 cycle of 480MHz clock 


RESERVEDJ6:5]: control TCLK2AUX 
output. 


2'b00 disable output 0 
1'b01 output 6MHz clock 
1'b10 output 12MHz clock 
2'b11 Revered 


RESERVED[8:7] sync head bit sel 
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2'b10: detect 8bit sync head 
2'b01: detect 7bit sync head 
others detect 6bit sync head 
RESERVED[9] bypass fsls disconnect 


RESERVEDf[10] hstxcurrent select 


RESERVED[11] hstxswitch ctrl 


RESERVED[12] eop special deal with 
1'b1 disable eop special deal with 
150 enable eop special deal with 


RESERVED[13] v2v tune 


RESERVED[14] enable simulation 
model 


1'b1 enable accelerated simulation 
150 disable accelerated simulation 
USB20_RESERVEDf[15], revered, tie 0 


5.29.1.99 analog_usb20_USB20_BATTER_PLL 


analog_usb20_USB20_BATTER_PLL(0x000000 | analog usb20 USB20 B 
0x00000044 00) ATTER PLL 


analog usb20 USB20 B 
0x00001044 analog usb20 USB20 BATTER PLL SET ATTER PLL SET 


analog usb20 USB20 B 
0x00002044 analog usb20 USB20 BATTER PLL CLR ATTER PLL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | тв | 17 | 16] 
[Name ООО 


Reserved 


sr 


ПЕ заети ЗС БЕШ за 8d БЕШ RS] E КЕ 
|15 | 14 | is | 12 |n | о | | в | 7 | | 5 |а4 | з 2 | то | 


| Reset | 

NEN 

- Reserved 
V0.9 
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PU 
кз 


EN 


analog usb20 USB20 BATTER PLL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ЕТ СЕЛА ЕСИ RN ОИ 


analog. q US Power gating control (small switch) 
В20 РБ PD 5 


"1": power gating the USB2.0 CORE 
power 


"0": enable the CORE power(default) 
analog_usb20_US Power gating control (large switch), 


B20 PS PD | when power up ,need delay 100us after 
РО 5 set to 1'b0; 


"1"; power gating the USB2.0 CORE 
"0": enable the CORE power(default) 


analog_usb20_US 1: enable external 6КО resistor on pin 
B20 REXTENABL VREXT; 


E 0: dsiable external 6КО resistor on pin 
VREXT,use internal 


6КО resistor 


analog usb20 US DM pull up control 
B20_DMPULLUP "1": tie 100k ohm resistor between DM 
and VCC33A 
"0": disable such resistor (default) 
analog_usb20_HS 1 : output USB20 480 HSIC clk to НЗС 
IC_PLLON module 
0: USB20_480M_HSIC clk disable 


analog usb20 US 150 10x oversampler enable 


Н20 ЗАМЕ" Э 1'b1 5x oversampler enable 


5.29.1.100 analog_usb20_USB20_UTMI_CTL2 


0х00000048 | analog usb20 USB20 UTMI CTL2(0x00000000) | analog i ene H 


| 0х00001048 | analog usb20 USB20 UTMI CTL2 SET | analog usb20 USB20 U | usb20 USB20 U 
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> | 


analog usb20 USB20 U 
0x00002048 analog usb20 USB20 UTMI CTL2 CLR TMI CTL2 CLR 


| вт | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 


а | 
ЕСТЕ 


mE 


| Туре | 
| Резе: | о | о | о | о | о | о [ооо [ооо [о [оо 


analog usb20 USB20 UTMI CTL2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me [ma qe e је _ 


analog_usb20_US = D+ == down resistor enable. 
B20_DPPULLDO 1: the pull down resistance on D+ is 
WN 

enable. 

0: the pull down resistance on D+ is 

enable. 


analog usb20 US | [2] RW S/C D- pull down resistor enable. 
B20_DMPULLDO 1: the pull down resistance on D- is 
WN 
enable. 
0: the pull down resistance on D- is 
enable. 
analog usb20 US | [1] RW S/C tx bit stuffing on DATAIN[7:0] when 
B20 TXBITSTUFF ОРМОРЕ[1:0] = 2'b11. 
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ENABLE 1: Bit stuffing is enabled. 
0: Bit stuffing is disabled. 


Synchronous to "USB20_CLK" 
analog usb20 US tx bit stuffing on DATAINH[7:0] when 


B20 TXBITSTUFF ОРМОРЕ[1:0] = 2'b11. 
ENABLEH 1: Bit stuffing is enabled. 
0: Bit stuffing is disabled. 


Synchronous to "USB20 CLK" 


5.29.1.101 > analog usb20 USB20 TRIMMING 


RIMMING 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


analog_usb 
20_USB20 
Reserved TUNEHS analog_usb20_USB20_TFREGRES analog_usb20_USB20_TFHSRES 


analog_usb analog_usb analog_usb 

20_USB20 analog_usb20_US 20 05820 analog_usb20_USB20_TU analog_usb20_US 20_USB20 

. TUNERIS B20 TUNEOTG . TUNEDS NESQ B20 TUNEEQ . TUNEPLL 
S 


Ox0000004C | analog usb20 USB20 TRIMMING(0x03EF4301) | analog usb20 USB20 T 


analog usb20 USB20 TRIMMING 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ше” [eme qw fo 


analog usb20 US = 27] Тћезе — control the amount of 
B20_TUNEHSAM current sourced to DP and DM after a J- 
P to-K or K-to-J transition. 

00: OmA,Design defual 

01: 1.3тА 

10: 2.6тА 

11: 3.9mA 


analog usb20 US | [26: 21] These e-fuse signals adjust the internal 
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КЕЗ SPREADTRUM 

__| | | 
analog usb20 US Oxf 
B20 TFHSRES 


analog usb20 US |[15:14] | RW NA 0x1 
B20 TUNERISE 


analog usb20 US | [13: 11] 
B20 TUNEOTG 


analog usb20 US | [10: 9] 
B20 TUNEDSC 


analog usb20 US | [8:5] 
В20 TUNESQ- 


SC9832E Device Specification 


REG resitor.(efuse) 
Default 
05В20 TFREGRES[5:0]201 1111. 


These e-fuse signals adjust the internal 
45Огезйог on pin DP/DM.(efuse) 


Default 

USB20 TFHSRES[4:0]-5'bO0 1111. 
These signals adjust the HS transmitter 
rise/fall time of DP/DM 

00: -140ps 

01: design default 

10: 140ps 

11: 280ps 

These signals adjust the voltage level for 
the VBUS valid threshold(efuse) 

011: -270mV 

010: -180mV 

001: -90mV 

000: Design default 

111: +90mV 

110: +180mV 

101: +270mV 

100: +360т\/ 


These signals adjust the voltage level for 
the threshold used to detect 


a disconnect event at the host. 
00: 551mV 
01: 575mV,Design defualt 
| 599mV 
: 623ту 


Squelch Threshold adjustment 


these signals adjust the voltage level for 
the threshold used to 


detect valid high-speed data. 
0000: 70mV 
0001: 75mV 
0010: 80mV 
0011: 85mV 
0100: 90mV 
0101: 95mV 
0110: 100mV 
0111: 105mV 
1000: 110mV,design default. 
1001: 115mV 
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analog usb20 US : These signals adjust the input buffer 
B20 TUNEEQ equalization steps 


000: no equalization 


001: peak 0dB 


010: peak 1dB 
011: peak 2dB 
100: peak 3dB 
101/11x: peak 4dB 


analog usb20 US : These signals adjust PLL charge pump 
B20 TUNEPLLS current. 


00: 5.11uA 

01: 7.600А, design default 
10: reserved 

11: reserved 


5.29.1.102 analog usb20 USB20 PHY BIST TEST 


analog usb20 USB20 PHY BIST TEST(0x0000 | analog usb20 USB20 P 
0x00000050 0000) НУ BIST TEST 
analog_usb20_USB20_P 
0x00001050 analog usb20 USB20 PHY BIST TEST SET Gy BIST TESTSET 


analog usb20 USB20 P 
0x00002050 analog usb20 USB20 PHY BIST TEST CLR HY BIST TEST CLR 


| Bit |з | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


— 
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Set/CIr S/C 


analog usb20 USB20 PHY BIST TEST 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ата |n [sc је | Ss 
analog usb20 usb | [1] RW S/C 160 : normal 
20 bistram en 1'b1 : enter bist ram test 
analog usb20 usb RW S/C 1'bO : normal 
20 bist mode en 151: enter bist mode test 


5.29.1.103 analog usb20 REG SEL CFG 0 


0x00000054 analog usb20 REG SEL СЕО. 0(0х00000000) | analog ив520 REG SEL 
0x00001054 analog usb20 REG SEL CFG 0 SET eg eae 


analog_usb20_REG_SEL 
0x00002054 analog usb20 REG SEL CFG 0 CLR “СЕС ОСІВ 


| ви [зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | ve | 
dbg dbg dbg 


dbg dbg 
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E EH 
e [m m | ти | пи | ви [e m [m | ти | пи | ви | ста аи С 
sever |se |se | se | ве | ве | ве | | se] ве | ве | ве | | зе [5 је |] 


analog_usb20_REG_SEL_CFG_0 


Field Name Type Set/Cle | Reset Description 
ar Value 
dbg_sel_analog_u | [31] RW S/C 
sb20 USB20 TES 
TCLK 
dbg sel analog u | [30] RW S/C 
sb20 USB20 TES 
TDATAIN 
dbg sel analog u | [29] RW S/C 
sb20 USB20 TES 
TADDR 
ара sel analog и | [28] RW S/C 
sb20 USB20 TES 
TDATAOUTSEL 


аба sel analog и | [27] 
sb20 E а BIS 

T MODE 

909 sel analog и | [26] 
sb20 USB20 DAT 
ABUS16 8 

dbg sel сапа од | и | [25] 
$620 05820 S 

SPENDM 

909 зе! апаод и | [24] 
ENS USB20 PO 


dbg sel analog u | [23] 
sb20 USB20 HE 
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— 


[SET | 


— sel_analog_u 
sb20_USB20_BYP 
ASS_DRV_DP 


dbg_sel_analog_u 
5620 05820 BYP 
ASS DRV DM 


dbg sel analog u 
sb20 USB20 BYP 
ASS FS 


dbg sel analog u 
sb20 USB20 BYP 
ASS IN DP 


dbg sel analog u 
sb20 USB20 BYP 
ASS IN DM 


dbg sel analog u 
sb20 USB20 VB 
USVLDEXT 


dbg sel analog u 
sb20 USB20 RE 
SERVED 


dbg sel analog u 
p20. USB20_PS_ 
PD_S 


dbg_sel_analog_u 
$620 05820 PS. 
PD_L 


dbg_sel analog = 
sb20_USB20 
XTENABLE | 


dbg_sel_analog_u 
5620 05820 DM 
PULLUP 


dbg_sel_analog_u 
sb20_HSIC_PLLO 
N 


dbg_sel ада од и 
5020 1058820 
MPLER SEL" 


dbg_sel_analog_u 
sb20 USB20 DP 
PULLDOWN 


dbg sel analog u 
sb20 USB20 DM 
PULLDOWN 


dbg sel analog u 


sb20 USB20 TXB 
ITSTUFFENABLE 


V0.9 
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“PPE — 
__ "|| 
PPETI A 
"""" к 
“Р eN 
"EPI NN ___ 
m "|" | ~ ___ 
"|| _____ 
IM URN 
NOD | | ooo 
A NN 
22 rr ОНИ 
— "|| 
ша на и — 
т 
— ШИШЕНИН 
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dbg_sel_analog_u RW S/C 
$620 05820 TXB 

ПОТНЕВЕЦНВЕЕ 

ара sel analog u | [5] RW $/С 
sb20_USB20_TU 

NEHSAMP 

dbg_sel_analog_u | [4] RW $/С 
$620 05В20 ТЕН 

EGRES 


dbg_sel_analog_u | [3] RW S/C 
sb20_USB20_TFH 
SRES 

dbg_sel айо) и |[2] 
sb20_USB20_T 

NERISE 

dbg_sel оа и |[t] 
sb20_USB20_T 

NEOTG 
dbg_sel_analog_u 
sb20_USB20_TU 
NEDSC 


5.29.1.104 analog_usb20_REG_SEL_CFG_1 


0x00000058 analog usb20 REG SEL, CFG 1(0x00000000) ОО Е 
0х00001058 analog usb20 REG SEL СЕС 1 SET ai 


analog_usb20_REG_SEL 
0x00002058 analog usb20 REG SEL CFG 1 CLR “СЕС 1CLR 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEJEZE] 
Teme 


Set/CIr 


Reserved 
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ИШ 


е Те | 


analog usb20 REG SEL CFG 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


e qms e qe је — 


dbg sel analog u Е 

5620 USB20 TU 

NESQ 

dbg_sel_analog_u | [1] RW S/C 
5620 USB20 TU 

NEEQ 

dbg_sel_analog_u RW $/С 
sb20 USB20 TU 

NEPLLS 


5.29.1.104.1 ANLG. PHY GROUP REG ANLG PHY TOP RF Register Address Мар 


Base address: 0x403E0000 
Base address(Set Reg): 0x403E1000 
Base address(Clear Reg): 0x403E2000 


0x0000 analog top REG SEL СЕС | analog top REG SEL CFG 0 
_0 

0x0004 analog top REG SEL CFG | analog top REG SEL CFG 1 
_1 


0x0008 analog top REG. CTRL 0 analog top REG CTRL 0 
0x000C analog top НЕС CTRL 1 analog top REG CTRL 1 
0x0010 analog top НЕС CTRL 2 analog top ВЕС СТА! 2 


0x0014 analog top REG, CTRL DU | analog top REG СТА DUMY 
MY 


5.29.1.105 analog top REG SEL CFG 0 


0x00000000 analog top REG SEL CFG 0(0х00000000) | analog top REG SEL C 
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analog top REG SEL C 
0x00001000 analog top REG SEL CFG 0 SET FG 0 SET 


analog top REG SEL C 
0x00002000 analog top REG SEL CFG 0 CLR FG ос: в 


or ре Ге ра реа ре mien emm mmm mom m 


ша. 


Со | пе | па | па | па но е Те |" Го | „| оо 


М 
е Те Ге Те СЕЛ тен Ген Тен Ге |= |= СТЕ СТ 


analog top REG SEL CFG 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me [mme [we је T — 


dbg sel analog ef = 
yee. 1_1_efs1_enk 
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dbg_sel_analog_ef | [21] 

Lua 1 0 еїѕ1 епк 

dbg sel analog ef | [20] 

use 1 0 еібі епк 

1 

dbg_sel -апа!од_ ЕР! [19] 

| top LPLL RE 

SEL 

dbg sel mir р [18] 

| top TWPLL R 

F SEL 

dbg sel analog pl | [17] RW S/C 
| top TWPLL PD 

dbg sel analog pl | [16] RW S/C 
| top LPLL PD 

dbg sel analog pl | [15] RW S/C 
| top GPLL PD 

dbg sel analog pl | [14] RW S/C 
| top IPLL PD 

dbg sel analog pl | [13] RW S/C 
| top TWPLL RS 

T 

dbg sel analog pl | [12] RW S/C 
| top LPLL RST 

dbg sel analog pl | [11] RW S/C 
| top GPLL RST 

dbg sel analog pl | [10] RW S/C 
| top IPLL RST 

dbg sel analog pl RW S/C 
| top TWPLL DIV 

2 EN 

dbg sel analog pl RW S/C 
| top TWPLL DIV 

3 EN 

dbg sel analog pl | [7] RW S/C 
| top TWPLL DIV 

5 EN 

dbg sel analog pl RW S/C 
| top TWPLL DIV 

7 EN 

dbg sel analog pl | [5] RW S/C 
| top LPLL DIV2 

EN 


dbg sel analog pl | [4] RW S/C 
| юр (РЦ DIV3 
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dbg_sel_analog_pl 
| top LPLL DIV5 


EN 


dbg sel analog pl 
| top GPLL CLK 
OUT EN 


dbg sel analog pl 
| top IPLL DIV2 
EN 


dbg sel analog pl 
| top IPLL DIV3 
EN 


5.29.1.106 analog top REG SEL CFG 1 


0x00000004 


analog top REG SEL CFG 1(0х00000000) | analog top REG SEL С 


analog top REG SEL C 
0x00001004 analog top REG SEL CFG 1 SET FG 1 SET 


0x00002004 


analog top REG SEL C 


analog top REG SEL CFG 1 CLR FG 1 CLR 


eee У ЕД а а 


EM 
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рт 
ги je 


= ЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЗЕЛ ЕД СО 


зеџст rac [ao | c [ в | à 


analog top REG SEL СЕС 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


LEN ЕС Е ЕСИ ЫЕ 
dbg_sel analog. u | [20] 

sb20_usb20_PS_ 

PD S 

dbg sel analog и | [19] 

5020 usb20 PS __ 

PD | 

dbg sel analog m | [18] RW S/C 
ipi dsi 4lane DSI 

PS РО 8 

dbg sel analog m | [17] RW S/C 
ipi dsi 4lane DSI 

_PS РО 

dbg_sel_analog_m | [16] RW $/С 
ipi csi 4lane CSI 

_РЅ РО $ 


dbg_sel_analog_m | [15] RW $/С 
ipi csi 4lane CSI 

_PS Р” 

dbg_sel_analog_m | [14] RW $/С 
ipi_csi_2p2lane_C 

SI PS PD S 

dbg sel analog m | [13] RW S/C 
ipi csi 2p2lane C 

SI PS PDL 

даба sel analog d | [12] RW S/C 
pll thm top DPLL 

_ОМ SEL 

dbg sel analog d | [11] RW S/C 
pll thm top DPLL 

- CLKOUT ЕМ 


ЕЕ [пй mw [б | I — Jj 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 787 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM SC9832E Device Specification 
pll thm top DPLL 

PD 

dbg sel analog d RW S/C 
pll thm top DPLL 

_RST 

dbg_sel_analog_d RW S/C 
pll thm top THM 

PD 

dbg sel -analog ‹ а | [7] 

PS 2m top TH 

dbg sel analog d 

By ín top THM 

dbg sel analog m | [5] 

pll thm top MPLL 

- CLKOUT ЕМ 


909 sel analog m | [4] 
Радиа ор MPRE 
TI sel_analog_| n [3] 
Pr. grt top_MPLL 
FE sel analog m | [2] 
pb thm_top_THM 
dbg_sel_analog_m | [1] 
рі! thm top THM 
RSTN 
dbg sel analog m RW S/C 
pll thm top THM 
RUN 
5.29.1.107 analog top REG CTRL 0 
0x00000008 analog top REG CTRL 0(0x051AAEBD) 
analog top REG CTRL 0 SET analog op ЕТ. 


0x00002008 analog_top_REG_CTRL_0 CLR analog кр ees CTRL_ 


ИЛИ Гат [=T=T=[=T=T=T=T=T=]=T=]=[= = 


analog pll | analog_pll_ 
Reserved top_LPLL_ | top TWPLL 
REF_SEL _REF_SEL 
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SD 
AD 
c. 
SE 


L 
wii 
EJEREIEJEREIEREREAEREREREREREREN 


ЗЕЕ eT 


analog top REG СТВА 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


een јао [sc је j —  — ——] 
analog pll top LP |[26: 25] | RW S/C 0x2 

LL REF SEL 

analog pll top T [24: 23] 

WPLL НЕР SEL 


analog bb top D [22] 
OUT TSEN SDA 
DC SEL 


analog pll top IP | [21] 

LL LOCK DONE 

analog pll top IP | [20] 

LL DIV3 EN 

analog pll top IP | [19] RW S/C 0х1 
LL_DIV2_EN 

analog pll top IP | [18] RW S/C 

LL RST 


[mae рю |] mw se [т T SSS 
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| РО | PD 


analog pll top ! — — 

PLL LOCK_DON 

analog_pll_top_G | [15] 

PLL_CLKOUT_EN 

analog pll top G [14] 

PLL RST 

analog pll top G | [13] RW S/C 0x1 
PLL PD 

analog pll top LP | [12] S/C 

LL LOCK DONE 

analog pll top LP | [11] RW S/C 0х1 
LL_DIV5_EN 

analog_pll_top LP | [10] RW $/С 0х1 
LL_DIV3_EN 

analog pll top LP RW S/C 0х1 
LL_DIV2_EN 

тамније mec И 
me pll top T 

WELE LOCK_DO 

analog_pll_top_T [5] 

WPLL_DIV7_EN 

analog pll top T [4] 

WPLL DIV5 EN 

analog pll top T [3] RW S/C 0x1 
WPLL DIV3 EN 

analog pll top T [2] RW S/C 0х1 
WPLL_DIV2_EN 

analog_pll_top_T [1] RW S/C 
WPLL_RST 

analog pll top T RW S/C 0х1 
WPLL PD 


5.29.1.108 analog top REG CTRL 1 


0х0000000С analog top REG_CTRL_1(0x00FC4A95) о А 


0x0000100C analog top REG CTRL_1 SET ас о 


0x0000200C analog top REG CTRL 1 CLR analog top REG CTRL | 
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1CLR 


a | 
НЕСЕ БА БЕСА ЕЈ а EER ЕЕ === ҮЕДЕ 


i i № . m ЈЕ analog ар! 

— h 
Reserved = - Sen а 
и | psi} э | & SEL ^ 


meje CR Е ЕЯ ЕЕЕ ЕЯ ЕКИ 


analog_dpll 
thm_top 
DPLL_DIV_ 
SEL 


Tie НИЛ ИЕ ЕСС 


analog top REG СТА 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа аю [sc | | OOS 


analog usb20 usb | [25] RW S/C 
20 PS PD S 


analog usb20 usb | [24] RW S/C 

20 PS PDL 

analog mipi dsi 4 | [23] RW S/C 0х1 
lane 051 PS PD 
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— mipi y D — 

апе_ DSI P 

ТЕ тірі. a D [21] 

lane - CSI P 

SES mipi = D [20] 

lane _ CSI PS P 

а CE [19] 

рдаапе CSI PS P 

DS 

analog mipi csi 2 | [18] RW S/C 0х1 
p2lane_CSI_PS_P 

DL 

analog др! thm t | [17:14] | RW S/C 0х1 
op DPLL DIV SE 

L 

analog dpll thm t | [13] RW S/C 

op THM RUN 

analog dpll thm t | [12] RW S/C 

op THM RSTN 

analog dpll thm t | [11] RW S/C 0х1 
op THM PD 

analog dpll thm t | [10] S/C 

op DPLL LOCK _ 

DONE 

analog dpll thm t RW S/C 0х1 
op DPLL CLKOU 

T EN 

analog dpll thm t RW S/C 

op DPLL RST 

analog dpll thm t | [7] RW S/C 0х1 
op DPLL PD 

analog mpll thm t RW S/C 

op THM RUN 

analog mpll thm t | [5] RW S/C 

op THM RSTN 

analog mpi thm_t [4] RW S/C 0x1 
op_THM_P 

analog _ mpl СЦ {| [3] 

op MPLL | 

DONE 

analog mpll thm t | [2] 

op MPLL CLKOU 

T EN 


anaig три fm |] [Ам sc [o | 
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analog mpll thm t RW S/C 0х1 
op MPLL PD 
5.29.1.109 analog top REG CTRL 2 


0x00000010 analog top REG СТЕ. 2(0x0280000E) analog top сона 
0x00001010 analog top REG CTRL 2 SET ui rc = 


0x00002010 analog top REG. CTRL 2 CLR analog тор ae RN 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


a У 


ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


analog_dpll 
_thm_top_t | | analog тр! thm top thm data 
hm data 


== s C 


analog top REG CTRL 2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме аю [sc | | —— — — — — — — 
шолеш л [aw [sc |o | —— — — _ 
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| cksel | sel 

— rf_oscadc_ — 

сік sel 

analog efuse 1 1 | [25] 

_efs1_enk2 

analog efuse 1 1 | [24] RW S/C 
_efs1_enk1 

analog efuse 1 O | [23] RW S/C 0х1 
. efs1 enk2 

analog efuse 1 O | [22] RW S/C 
_efs1_enk1 

analog_dpll_thm_t | [21: 14] S/C 
op_thm_data 

analog dpll thm t | [13] S/C 

op thm valid 

analog тр! thm t | [12: 5] S/C 

op thm data 

analog mpll thm t | [4] S/C 

op thm valid 

dsi 4lane iso sw | [3] RW S/C 0x1 
en 

csi 4lane iso sw | [2] RW S/C 0х1 
еп 

csi_2p2lane_iso_s | [1] 

м еп 


5.29.1.110 analog top REG CTRL DUMY 


0x00000014 analog top REG. СТВІ DUMY(0x00000000) m MS eet des 
0x00001014 analog top REG. СТВІ DUMY SET т 


analog top REG СТВІ _ 
0x00002014 analog top REG CTRL DUMY CLR DUMY CLR 


| s |з1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


analog top dumy in 


| NEM 
e| — — — — — — 3 о-о. 
пе PPP PPP Ppp. 
Pen КЕ | та Е Е | о С С ОСЗ ОЕ СЗ | [2 СИ ИСО 


analog top dumy out 
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Set/CIr S/C 


analog top REG. CTRL DUMY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


_in 
. out 


5.30 Aon Security Register 


5.30.1 Control registers 


5.30.1.1 Memory map 


Base Addr Range Addr Map Description 
0x3201_0000 0x3201_FFFF SEC TZPC 
0x3205_0000 0x3205_FFFF SEC RTC 
0x3203_0000 0x3203_FFFF SEC REG 


5.30.1.2 Register description 


Base address: 0x32050000 
Base address(Set Reg): 0x32051000 
Base address(Clear Reg): 0x32052000 


СЕ ООО О 
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5.30.1.3 SEC_EB 


0x00000000 SEC_EB(0x00000609) SEC_EB 
0x00001000 SEC_EB SET SEC_EB SET 


0x00002000 SEC EB CLR SEC EB CLR 


| Bi | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | те | 17 | 16 | 
| Мате | Reserved 


|- 


ао сисисуелкткуеасасасо 


Set/CIr S/C 


SEC EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 
аш 


SEC_EIC_RTCDV RTC DIV5 Clock Enable of SEC EIC. 
5 EB Active High; 


я : Disable RTC DIV5 Clock; 
: Enable RTC DIV5 Clock; 


SEC- EIC RTC E RTC Clock Enable of SEC EIC. Active 
High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 


SEC EIC EB SECURITY EIC enable 
0 : disable; 
1 : enable. 

SEC GPIO EB SECURITY GPIO enable 
0 : disable; 
1: enable. 
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SEC_RTC_CLK_ SECURITY RTC enable 
0 : disable rtc clk 32k 
1: enable пс clk 32k 


SEC_WDG_EB SECURITY WDG enable 
0 : disable 
1 : enable wdg 
SEC WDG HRTC | [4] SECURITY WDG rtc enable 
EB 0 : disable 
1 : enable wdg rtc 
SEC ВТС EB [3] SECURITY RTC module enable pclk 
0 : disable 
1: enable rtc cnt top 


GATE EB 


SEC TMR EB [2] SECURITY TMR enable 
0: disable 
1: enable rtc tmr 


SEC- TMR RTC | [1] SECURITY TMR rtc enable 
0 : disable 
1: enable wdg rtc 


SEC TZPC EB SECURITY Trust zone protection control 
enable 
0 : disable 
1: enable 


5.30.1.4 SEC SOFT RST 


SEC SOFT RST(0x00000000) SEC SOFT RST 
SEC SOFT RST SET SEC SOFT RST SET 


0x00002004 SEC SOFT RST CLR SEC SOFT RST CLR 


| вт 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
Type 


Reserved 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 797 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


pz U | | | | | — 


е Г О С ОЗ С С 


SEC_SOFT_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


С qms e [se qoc 


SEC ЕС SOFT ———— EIC soft rst. 
RST | 0 : no effect 
1: reset 
SEC GPIO RST SECURITY GPIO soft rst. 
0 : no effect 
1: reset 
SEC WDG SOFT SECURITY WDG rtc enable 
_RST 0 : no effect 
1 : reset 
SEC RTC SOFT SECURITY RTC enable 
RST 0 : no effect 
1: reset 
SEC TMR SOFT SECURITY TMR rtc enable 
_RST 0 : no effect 
1: reset 


SEC TZPC SOFT SECURITY Trust zone protection control 
_RST enable 


0 : no effect 
1: reset 


5.30.1.5 FUNCDMA_NORMAL_EB 


FUNCDMA_NORMAL_EB(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved 


eae w 
Peset | (7:171 МЕ СЗ ИС Ж О Е Је Еее PU 
| ви |15|14 | 13 [рю [в [тре | 4]|з|2 |!| о] 


fun 
cd 


Reserved 
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FUNCDMA_NORMAL_EB 


Field Name Type xc us Reset Description 
Value 


са” [ec] [ж Са 


funcdma normal | 
eb 


5.30.1.6 CA53 CFG CTRL 
0x0000000C CA53 configuration control(0x00000000) CA53 CFG CTRL 


А А CA53 configuration 
0x0000100C CA53 configuration control SET control SET 


я : CA53 configuration 
0x0000200C CA53 configuration control CLR control CLR 


| ви |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате | ЕТ ИН 


Невегуеа 
е 9227 
нес. тт EEE 


Ë | С 


ыз ип кшш 


(вис — S | DD 


CA53 configuration control 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ee [ms e se СЛИНИ 


CA53 GIC CFGS — write access to some secure 
DISABLE GIC registers. 

0 - Enable 

1 - Disable 


еле” [ma [б [б j T ——— — — — — —] 
сызлык [mo [mr _|ве [o | SS 


5.30.1.7 secure efuse boundry 
0x00000010 secure efuse boundry(0x00000048) secure efuse boundry 


0x00001010 secure efuse boundry SET Фе дуве Бошпагу 


0х00002010 secure_efuse_boundry CLR eee REN 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ee ee ERE ETE ЕЗ EIER 
| B 15 [14 |та | 12 Дни | то [о [в | у [e F 
| Мате | Reserved sec_efuse_boundry 
e | a ОС 
| Reset АЕ, ма opon 


secure efuse boundry 


Field Name Type Б Reset Description 
Value 


коо о ор 


emm II. 
y 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 800 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


5.30.1.8 DMA_SEC_EB 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕІЕЛЕЛЕЛЕЛ 
| Мате | Reserved 

~ KE 
Rest | о | о | о | о | оро [о о о [о [ооо о [оо 
ви |15| та | 13 | 12 | | по |е | в | 7 | е | 5 | 4" | з|2 [то 


Reserved 


| Type | 
| Зеиси | 


DMA_SEC_EB 
Field Name Type ~ Reset Description 
Value 


reserved [31:1] aon dma enable in security mode 
1: enable aon dma in security mode 
= disable aon dma in security mode 


5.30.1.9 EFUSE_SEC_EB 


EFUSE_SEC_EB(0x00000000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
Nm | C | 


Peel PP PP PPP) PPP) 


Reserved 
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Reserved 
sec 
_eb 


| Туре | 
Set/CIr 


EFUSE SEC EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved [31:1] efuse controller enable in security mode 
1: enable efuse controller in security 
mode 
2.disable efuse controller in security 
mode 

[esee [o [w [se jo | i 


5.31 Audio Subsystem 


5.31.1 Control registers 


5.31.1.1 Memory map 


Base Addr Range Addr Map Description 
0x4000_0000 0x4000_FFFF Audio register description 


5.32 VBC interface 


5.32.1 Control registers 


5.32.1.1 Memory map 


Base Addr Range Addr Map Description 
0x4002_0000 0x4002_FFFF Vbc register description 
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6 АР Subsystem 


6.1 Overview 


All the masters of application subsystem and periphers are integrated in this system, and the main bus 
matrix is nic400 .CA53 will be in charge of the booting of chip, and shared iRAM will be initialized for CM4 


and other processors. 


6.2 Processor 


The СА5З processor is a configurable ARM IP provides a standardized baseline to create SOC. The cpu 


SC9832E Device Specification 


cluster have four core with private 32K L1 ІСасһе and 32K L1 DCache inside, they share 256KB 12 
cache. Process is running 1.3G @1.1v ,providing strong performance. 


6.3 AP Memory Map 


The address bus is 35-bit wide and the address map is presented in this section. 


Table 6-1 AP memory map 


Address Range 


Start Address 


End Address 


Module Name 


0x0000_0000 


0x0002_4FFF 


Share RAM For AP 


0x0002_5000 0x000F_FFFF Reserved. 
0x0010_0000 0x0011_FFFF Boot ROM 
0x0012_0000 0x00FF_FFFF Reserved. 
0x0100_0000 0x02FF_FFFF Coresight SYS 
0x0300_0000 OxOFFF_FFFF Reserved. 
0x1000_0000 Ox11FF FFFF Reserved. 
0x1200 0000 0x1200 7FFF CA53 GIC400 cfg 
0x1200_8000 Ox1FFF FFFF Reserved. 
0x2000 0000 Ox200F FFFF Reserved 


0x2010 0000 


0x201F FFFF 


DMA Control Register 


0x2020 0000 


0x202F FFFF 


USB 2.0 OTG Control Register 


0x2030 0000 


0х203Ғ FFFF 


SDIOO Control Register 
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0х2040_0000 


0x204F_FFFF 
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SDIO1 Control Register 


0x2050_0000 


0x205F_FFFF 


Reserved 


0x2060_0000 


0х206Е FFFF 


eMMC Control Register 


0x2070_0000 


0x207F_FFFF 


Reserved 


0x2080_0000 


0x208F FFFF 


DispO Control Register (including 


DISPC MMU) 


0x2090 0000 


0x209F FFFF 


Reserved 


0х20А0 0000 


Ox20AF FFFF 


GSP Reg (including GSP MMU ) 


0х20В0 0000 


Ox20CF FFFF 


Reserved 


0х2000 0000 


Ox20DF FFFF 


Reserved 


0х20Е0 0000 


Ox20EF FFFF 


AHB Control Register 


0х20Е0 0000 


0x212F_FFFF 


Reserved 


0x2130_0000 


0x213F_FFFF 


Reserved 


0x2140_0000 


0x214F_FFFF 


Reserved 


0x2150_0000 


0x215F_FFFF 


AP CKG Reg 


0x2160_0000 


0x217F_FFFF 


Reserved 


0x2180_0000 


0x218F FFFF 


DSI Control Register 


0x2190 0000 


0x219F_FFFF 


VSP Control Register 


0x21A0_0000 


Ox21AF FFFF 


NAND Control Register 


0х21В0 0000 


0x21BF_FFFF 


Reserved 


0x21C0_0000 


0x21CF_FFFF 


Reserved 


0x21D0_0000 


0x21DF_FFFF 


Public-CE 


0x21E0_0000 


Ox21EF FFFF 


Private-CE 


0х21Ғ0 0000 


Ox2FFF FFFF 


Reserved 


0х3000 0000 


Ox5FFF FFFF 


AON Peripherals1 


0х6000 0000 


Ox600F_FFFF 


MALI T820 Control Register 


0x6010_0000 


0x601F_FFFF 


GPU APB REG 


0x6020_0000 


0x607F FFFF 


Reserved 


0х6080 0000 


0x608F FFFF 


DCAM Controller Register 


0х6090 0000 


0х609Е FFFF 


Reserved 
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0x60A0_0000 
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ISP Control Register 


0х60В0 0000 


Ox60BF FFFF 


JPG Control Register 


0х60СО 0000 


Ox60CF FFFF 


CSI-4 Controller Register; 


0х6000 0000 


Ox60DF FFFF 


MM AHB Reg 


0х60Е0 0000 


Ox60EF FFFF 


MM CKG 


0x6100 0000 


0x610F_FFFF 


CPP 


0x6120_0000 


0x612F_FFFF 


CSI-2X2 Controller Register 


0x6130 0000 


Ox6FFF FFFF 


Reserved 


0x7000 0000 


Ox700F FFFF 


Reserved 


0x7010 0000 


Ox701F FFFF 


UART1 Register 


0x7020 0000 


0x702F_FFFF 


Reserved 


0x7030_0000 


Ox703F FFFF 


Reserved 


0х7040 0000 


Ox704F FFFF 


Reserved 


0x7050 0000 


Ox705F FFFF 


I2CO Register 


0x7060 0000 


0х706Ғ FFFF 


I2C1 Register 


0х7070 0000 


Ox707F FFFF 


І2С2 Register 


0x7080 0000 


0x708F FFFF 


I2C3 Register 


0x7090 0000 


Ox709F FFFF 


I2C4 Register 


0х70А0 0000 


Ox7OAF FFFF 


SPIO Register 


Ox70BO 0000 


0x70BF_FFFF 


SPI1 Register 


0x70C0_0000 


Ox70CF FFFF 


SPI2 Register 


0х7000 0000 


Ox7ODF FFFF 


1150 Register 


Ox7OEO 0000 


Ox7OEF FFFF 


Reserved 


0x70F0_0000 


Ox70FF FFFF 


Reserved 


0x7100 0000 


Ox710F FFFF 


Reserved 


0х7110 0000 


Ox711F FFFF 


SIMO Register 


0x7120 0000 


Ox712F FFFF 


Reserved 


0х7130 0000 


Ox713F FFFF 


APB Register 


0х7140 0000 


Ox714F FFFF 


INTC 0 Register 


0x7150 0000 


Ox715F FFFF 


INTC 1 Register 
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0x7160_0000 Ox716F FFFF | INTC 2 Register 
0x7170_0000 Ox717F FFFF | INTC 3 Register 
0x7180_0000 Ox7FFF. FFFF Reserved 
0х8000 0000 0x1 7FFF ЕЕЕЕ | 4G DDR 


6.4 Interrupt 
In AP system, four intc support 128 interruption, the interruption come from ca53/AP IP/AON. 


Table 6-2 ap interruption list 


int dfi bus monitor pub High Level 127 
~nEXTRRIRQ low Level 126 
int req isp ch1 High Level 125 
int req ca53 wdg High Level 124 
int req ap wdg High Level 123 
int req avs High Level 122 
int req ap tmr4 High Level 121 
int req ap tmr3 High Level 120 
int req ap tmr2 High Level 119 
int req ap tmr1 High Level 118 
^nCNTPSIRO[3] low Level 117 
^nCNTPSIRO[2] low Level 116 
^nCNTPSIRO[1] low Level 115 
^nCNTPSIRO[O] low Level 114 
~nCNTPNSIRQ[3] low Level 113 
~nCNTPNSIRQ[2] low Level 112 
~nCNTPNSIRQ[1] low Level 111 
"nCNTPNSIRO[0] low Level 110 
^nCNTHPIRO[3] low Level 109 
^nCNTHPIRO[2] low Level 108 
^nCNTHPIRO[1] low Level 107 
~nCNTHPIRQ[O] low Level 106 
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^nCNTVIRO[3] low Level 105 
^nCNTVIRO[2] low Level 104 
^nCNTVIRO[1] low Level 103 
^nCNTVIRO[O0] low Level 102 
^nCTIIRO[3] low Level 101 
^nCTIIRO[2] low Level 100 
^nCTIIRO[1] low Level 99 
^nCTIIRO[O] low Level 98 
1'bO 97 
1'bO 96 
~npmuirq_o[3] low Level 95 
^npmuirq o[2] low Level 94 
^npmuirq o[1] low Level 93 
^npmuirq o[0] low Level 92 
int req pwr down all High Level 91 
int req pwr up all High Level 90 
int req pwr up pub High Level 89 
int req pwr up ap High Level 88 
150 High Level 87 
int_req_pub_busmon High Level 86 
int_req_aon_sec_wdg High Level 85 
int_req_cp1_wdg High Level 84 
int_req_cpO_wdg High Level 83 
int_sec_aon_req_dma High Level 82 
int req aon dma chn start chn[3] High Level 81 
int req aon ата chn start chn[2] High Level 80 
int req aon ата chn start chn[1] High Level 79 
int req aon ата chn start chn[0] High Level 78 
int req thm1 High Level 77 
int req cp2 wdg High Level 76 
int req aon sec tmrO High Level 75 
int req aon sec tmr1 High Level 74 
int req aon sec tmr2 High Level 73 
int req csi2 r1 s High Level 72 
int req csi2 r2 s High Level 71 
int req aon dma ap High Level 70 
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int_req_mbox_tar_ap High Level 69 
int_req_mbox_src_ap High Level 68 
int_req_djtag High Level 67 
int_req_dcam1 High Level 66 
1'bO 65 
1'bO 64 
int_req_sec_gpio High Level 63 
int_req_sec_eic High Level 62 
int_req_dmc_mpu_vio High Level 61 
int_req_emmc High Level 60 
int_req_nandc High Level 59 
int_req_sdio1 High Level 58 
int req sdioO High Level 57 
int req aon sec rtc High Level 56 
int req otg High Level 55 
int req ce pub High Level 54 
int req ce sec High Level 53 
int sec req dma High Level 52 
int req gsp High Level 51 
int req ата High Level 50 
int req dsi[1] High Level 49 
int req dsi[0] High Level 48 
int req dsi pll High Level 47 
int req dispc High Level 46 
int req dcamO High Level 45 
int req isp chO High Level 44 
int req vsp High Level 43 
int req jpg High Level 42 
int req csi1 High Level 41 
int req csiO High Level 40 
int req gpu High Level 39 
int req ana High Level 38 
int req eic High Level 37 
int req kpd High Level 36 
int req gpio High Level 35 
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int req busmon aon High Level 34 
1'bO 33 
1'bO 32 
int req ap syst High Level 31 
int req aon syst High Level 30 
int req ap tmrO High Level 29 
int req aon tmr High Level 28 
cpp arm int High Level 27 
int req thmO High Level 26 
int req adi High Level 25 
int req mdar High Level 24 
int req vbc ad01 High Level 23 
int req vbc da01 High Level 22 
int req vbc afifo err High Level 21 
int req aud High Level 20 
int req mem fw aon High Level 19 
int req mem fw pub High Level 18 
slv fw ap interrupt High Level 17 
int req iisO High Level 16 
int req i2c4 High Level 15 
int req i2c3 High Level 14 
int req i2c2 High Level 13 
int req i2c1 High Level 12 
int req 12с0 High Level 11 
int req simO High Level 10 
int req spi2 High Level 9 
int req 5рі1 High Level 8 
int req spiO High Level 7 
int req pub dfs complete High Level 6 
int req pub dfs error High Level 5 
int req slv fw aon High Level 4 
int req uart1 High Level 3 
int req pub hardware dfs exit High Level 2 
1'bO 1 
1'bO 0 
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6.5 
6.5.1 


DMA 


Overview 


DMA_CFG 


Dma req[63:0] AXI 


— pp, Master 
DMA ARB DMA AXI ===> 
Dma_ack[63:0] Req 


q CHN_REQO-31 


у One chn req 


Е CFG INFO [— ——34À DMA CTRL 


6.5.2 


V0.9 


AHB Slave 
Ctrl, 


atus 


n 


Cfg_info 


RAM IF 


Features 
АМВАЗ.О АХ! Specification. 
Two 64-bit АХ! masters for read and write operation. 
One AHB 32-bit slave for configuration only supports word access to AHB slave port. 
Support Byte/Half-word/word transfer on АХ! Read/Write Master. 
Not support AMBA EXOKAY/SLVERR/DECERR response. 
Support AMBA INCR transaction,burst length is calculated by transaction byte length. 
Support max outstanding number is 16. 
Support 64GB address space. 
AXI Master Big-endian or Little-endian. 
Support 32 channels assigned to hardware request by Channel ID; 
One physical channel shared by 32 Logic channels. 


4-level configurable priority. 3 has the highest and 0 have the lowest priority. For the channels 
with the same priority, robin-round would be preferred. 


A-synchronized/Synchronized hand-shake request & acknowledge. 
Accept request from both hardware and software. 
Un-aligned word accesses, for both read and write operation. 
Byte/Half-word switch scheme. 
Support link list for scatter and gather transfer. 
Support one channel to start the other channel. 
Configurable fragment wait time between two successive fragments. 
One request for fragment/block/transaction/link-list. 
Automatically disable channel after requests done. 
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e Support 128K-1 byte fragment length. 


• Support 128K-1 byte block length (Block length may be less than fragment length in Standard 
Channel, while forbidden in Full channel). 


• Support 256M-1 byte transaction length. 

• Support transfer step, ranged from – (82K-1) bytes to (32К-1) bytes, only for full DMA channel. 
e Support fragment step, ranged from – (32K-1) bytes to (32K-1) bytes, only for full DMA channel. 
• Support block step, ranged from — (128М-1) bytes to (128М-1) bytes, only for full DMA channel. 
е  Address-fix transfer for either Source side or destination side. 

e  Address-wrap transfer for either Source side or destination side. 

• Pause DMA or pause logical channel. 

е Interrupt of fragment, block, transaction and link list, with raw and masked status. 

е Interrupt of Error configuration, and support errors status. 

• Support hardware request to бе re-allocated by Channel ID. 


e Support automatically sleep when all requests served, and wakeup when hardware request 
active; 


• Support software retention if power domain of DMA shut down; 


6.5.3 Integration Guide 
e Standard АХІЗ.0 64bits. 
e AHB configure interface only support single transfer, please use right HPROT[1] for security. 


e Parameter For Instance 


parameter Default discription 
value 

DMA64_ADDR_WIDTH 36 Dma axi address width 
DMA64_CHN_AVAIL_NUM 32 Channel number 
DMA64_CHN_FULL_DMA_NUM | 32 Full channel number 
DMA64 REQ AVAIL NUM 64 Request number 
DMA64 DATA BUF ADDR 7 Data buffer address width 
DMA64_ID 0 Dma axi arid/awid/rid/wid 
DMA64 CNT FOR AUDIO 1 Enable audio counter function 


e Ота configure ram size 
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Channel type Byte number 
One standard channel 16bytes 
One full channel 48bytes 


6.5.4 Signal Description 


HCLK In 1 Dma clock 
HRESETn In 1 Dma reset 
асай м 

Ага ата Out 3 

Araddr_dma Out 36 

Arlen_dma Out 4 

Arsize_dma Out 3 

Arburst_dma Out 2 

Arlock_dma Out 2 

Arcache_dma Out 4 

Arprot_dma Out 3 

Arready_dma In 1 


Rid_dma In 3 
Rdata_dma In 64 
Rresp_dma In 2 
Rlast_dma In 1 
Rvalid_dma In 1 
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Rready ата Out 1 


Awid dma Out 3 
Awaddr dma Out 36 
Awlen dma Out 4 
Awsize dma Out 3 
Awburst dma Out 2 
Awlock ата Out 2 
Awcache dma Out 4 
Awprot dma Out 3 
Awvalid dma Out 1 
Awready dma In 1 
ВОО 
Wid_dma Out 3 
Wdata_dma Out 64 
Wsirb_dma Out 8 
Wlast_dma Out 1 
Wvalid_dma out 1 
Wready_dma In 1 
со жж“ 
Віа ата In 3 
Bresp_dma In 2 
Bvalid_dma In 1 
Bready_dma Out 1 


HSEL In 1 
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HREADYin In 1 
HWRITE In 1 
HTRANS In 2 
HWDATA In 32 
HADDR In 32 
HRDATA Out 32 
HREADYout Out 1 


Endian sel rdma In 1 Axi read channel endian select 
Endian sel wdma In 1 Axi write channel endian select 
Awprot in In 3 Axi write channel protection cfg 
Arprot in In 3 Axi read channel protection cfg 


Dma req In 64 External hardware request 
Dma ack Out 64 External hardware request ack 
Dma busy Out 1 Dma busy status 

Int req dma Out 1 Dma interruption output 

Int sec req dma Out 1 Dma secure interruption output 
Ptest icg mode In 1 Ram test mode 

Ptest bist mode In 1 Ram test mode 

Int req chn start chn out 4 Chn start chn interruption 

Dma busy chn start chn | out 4 Chn start chan is busy 


Ram ск ата сїй Out 1 Ram clk 
Ram wdata ата сід Out 64 Ram write data 
Ram addr ата с! Out 8 Ram r/w address 
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Ram_cen_dma_cfg Out 1 Ram chip enable 
Ram_wen_dma_cfg Out 8 Ram write enable 
Ram rdata dma cfg In 64 Ram read data 

E i ui 
Ram_u2pclk_dma_databuf | Out 1 Dma data buffer u2p clk 
Ram_wclk_dma_databuf Out 1 Dma data buffer write clk 
Ram_wwen_dma_databuf | Out 1 Dma data buffer write enable,low 

active 

Ram_wcen_dma_databuf | Out 1 Dma data buffer write chip 


enable,low active 


Ram_waddr_dma_databuf | Out 8 Dma data buffer write 
address,the width is configured 


Ram_wdata_dma_databuf | Out 64 Dma data buffer write data 

Ram_rclk_dma_databuf Out 1 Dma data buffer read clk 

Ram_rcen_dma_databuf Out 1 Dma data buffer chip enable,low 
active 

Ram_raddr_dma_databuf | Out 8 Dma data buffer read 


address,the width is configured 


Ram_rdata_dma_databuf n 64 Dma data buffer read data 


6.5.5 Function Description 


6.5.5.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, specific devices on АХ! 
and APB can complete quick data movement from/to memories, internal RAM or External SRAM. DMA 
Controller can also be used to connect any two devices other than memories, as long as they can be 
addressed in memory space. 


6.5.5.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called “Standard” DMA channel, and the other is “Full” 
DMA channel. 


For most applications, a standard DMA channel would be sufficient, with least configurations and simplest 
control flow. АХ! sequential transfer and FIFO transfer would be efficiently managed, with byte, half-word 
or word size. 


For special applications, such as image rotation or complex data arrangement, Full DMA channel support 
address wrap transfer, configurable transfer step and link list mode. 
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6.5.5.3 Data Structure 
For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


Fragment X 


~ 
РА Fragment Step Fragment Step “ ~ 


и v Dno 
N 


Fragment 1 -----5 Fragment 2 — — —»5 <— Fragment x 


6.5.5.4 DMA Pause 
There are two levels of pause action implemented in DMA controller. 


One is "controller pause" suitable for the whole DMA controller. Once the controller pause occurred, the 
DMA controller would stop all the channels after the current fragment/block completed, hold the accepted 
and subsequently requests. DMA would not sleep during pause state. 


The other is “channel pause" suitable for the single DMA channel. When the channel pause occurred, the 
channel would be temporarily hold and stop all the transfer action. 
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6.5.5.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective manage the bandwidth 
among all logical channels. If there is more than one request occurring, DMA controller would firstly judge 
their priorities and then select the highest one to serve. 


For the channels having the same level priority, DMA controller would serve them by Round-robin way. 


6.5.5.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or destination side. 
This mode is optimized for UART/SPI etc peripherals, and fragment length "FRAG LEN" would be 
configured equal to the FIFO watermark. 


6.5.5.7 Address Wrap Mode 


Full-DMA channel support data movement of ring-buffer and double-buffer, as illustrated below. Once the 
address reaches the “WPPT”, the next address jumps to the “WPTO” address after completing the 
“WPPT” data transfer. 


Attention the data at “WPPT” isn’t moved to the destination address. 


WRAP_TO 
Src/Dest Address 
WRAP_PTR 
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Src/Dest Address 


WRAP PTR 


WRAP TO — 


6.5.5.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AXI master ports. The detailed 
information on AXI big-endian and little-endian would be preferred to AMBA3.0 Specifications. 


Beside AXI master endian configuration, each channel would separately switch data as scheme below: 


6.5.5.9 Un-aligned Word Access 


Word access on AXI bus support burst type of address un-aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, when DMA read,the DMA would start axi 
burst to read memory by the un-aligned start address, then the DMA discard redundancy byte and selects 
valid data, when DMA write, the DMA would start un-aligned burst transfer,but the valid data information 
must be in the strobe signal. 


this DMA AXI burst types are all INCR, the burst length is 1-16. 
DMA probably had to read/write them by bytes, as illustrated below. 


3 2 1 0 15% transfer 
Start address:0x00 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR | : 
Burst length:5 transfers Шш Шш - | ong rapster 
15 14 13 12 4th transfer 
19 18 17 16 5th transfer 
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3 2 1 15% transfer 
Start address: 0x01 7 6 5 4 2nd transfer 
Transfer size: 321+ 
Burst type: INCR 
Burst length:5 transfers HH B 5 : ard transier 
15 14 13 12 4th transfer 
19 18 Im 16 5th transfer 
3 2 lst transfer 
Start address:0x02 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type:INCR 
3rd tr а 
Burst length:5 transfers HI ш 2 B Е 
15 14 19) 12 4th transfer 
19 18 Ша 16 5th transfer 
3 lst transfer 
Start address: 0x03 7 6 5 4 2nd transfer 
Transfer size:32bit 
Burst type: INCR 
Burst length:5 transfers Шш ф © $ SER. аавв 
15 14 15 12 4th transfer 
19 18 ІШІ 16 5th transfer 


The red byte is redundancy byte. 


For the memory space with un-aligned word access, Byte/Half-word/Word size access must be 
supported. 


For Full DMA channel, if the step of transfer different with the data size (the address is not successive), 
un-aligned word access would turn to be total byte access. 
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6.5.5.10 Word Packing 


To maximum utilizing internal FIFO, and reduce AXI wait for un-aligned word access, byte ог half-word 
would be packed into word internal DMA. 


6.5.5.11 Channel Execution Flow 
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Exec & (Link_en & (~Link_en | 


link_done) 


oad_Chn_Src_Dest_Addr 
oad Chn Frag Blk Len 


Std. chn 
CLoad Chn Trsc Len Trsf Step 


full chn & !wrap en 
Load Llist Trsc len 
Load Chn Wrap Ptr To 
Load Llist Trsf step 


Load Llist Wrap Ptr full сіп & wrap. en 
Load Llist Wrap To 


Load link ptr 
Load Llist Src. Addr 


Load Llist Dest Addr 
Load Llist Frag len 
Load Llist ВІК len 


rag Exec Update BIk Len 
Frag Exec Update Trsc Len Еп. occur 


Load_Llist_Link_ptr Load_Chn_Llist_Ptr_Frag_Step 


Load_Llist_Frag_step 


oad_Llist_Src_blk_step 
oad_Llist_Dest_blk_step 
Update_trsc_len 


Load_Chn_Src_Dest_Blk_Step 
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6.5.5.12 Link List 


РМА LINK LIST (0) 


LINK_LIST_CFG 


LINK LINK PTR 


ОМА LINK LIST (1) 


LINK LIST CFG 


LINK LINK PTR 


Y 


DMA LINK LIST (n-1) 


LINK LIST CFG 


LINK LINK PTR 


ОМА LINK LIST (п) 


LINK LIST CFG 


LINK LINK PTR 


Software can create a few link list,and then connect these list, the link list end flag of the last list should 
be high means list sequence is end. 


6.5.5.13 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when DMA was 
implemented in SOC. DMA controller support each hardware request to be re-allocated to the Standard 
or Full DMA channels. 
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6.5.5.14 One Channel Start Other Channel 


This Function is optimized for audio,firstly,the software must configure the only two channel registers, and 
ensure the two channels can’t be used by any other hardware request or software request, and each 
channel can start the other channel. 


DMA audio application as illustrated below. 


Start_req 
а 
DMA DMA 
Channel x Req ack Channel y 
> 
DDR TRAM VBC 


Firstly, cpu should start channel x only one time, when the IRAM has enough data from channel x, cpu (or 
VBC)can start channel y to shift data from IRAM to VBC. when channel x is idle and a small amount data 
in IRAM, channel y can start channel x when channel y frag done or blk done or trsc_done or llist done. 


Start control signal timing: 


The channel Y is idle state when channel X start request is valid, then next clock cycle start channel Y is 
successful. 


clk 


Chn X 
Frag blk 
done 


< = 


Chn Y req mc» | 
| | Start success 


Start req 


The channel Y is busy state when channel X start request is valid, so the channel X request will hold untill 
channel Y is idle, when the channel Y is idle, then next clock cycle start channel Y is successful. 
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clk 


Chn X 
Frag blk 
done 


Chn Y req | Chn У КЎ 
| IDLE | | Start success 


Start_req 


6.5.5.15 Error Configuration 
е Unaligned word access with un-successive address. 
e Request for transaction or link list in Standard DMA channel. 
e Zero Fragment/block length. 


e Address wrap for Standard Channel. 


6.5.6 Control registers 


6.5.6.1 Memory map 
ARM base address: 


[ener naar [те — [Bein — — — — 


0x0028 Chn start chn cfg 1grp on ta start other channel 
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Тона naar [Wame — [бы | 


0x002C Chn_start_chn_cfg_2grp о start other channel 


СЕ omme | | 
оюм [omamne | | 
(СІ: ООО ООО 
ома: Е ООО ООО 
ою ООО | | 
оюм ООО | | 
сома Е ООО ООО 
эое ООО ООО 
а | svnc-sec ммо 
оон [ones | 
ова Tom тави | 


L| К - 
mes ООО s 
sss 
кес СО С | | 
EMI TM 
кәс ене NN 
|ВНЕЗАФ СОИ (| 
РАЈЕ И | 
quib И = (| 
те | _____ 
| озона | | 
(он | ______ 
СЧА ________ 
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Тонна ааг [Wame — [ем | 
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‚| е „| 
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ШӘ” мост | NN 
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Pg mem je (КО | 
as NS | 
a" sss 
w | 
ШИ С С 
ae | 
mec о | 
mes Суон || 
2724 на | 
Ку ға)! | 
d ere Н БЕНЕН 
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ЕЕ === 


0х17С0- 
0х17ЕС CHN32 Configure Registers 
0x1800- 


Channel ID for request 1 
assignment. Corresponding 

092000 REGI GID channel would serve the request 1 
after properly configured. 
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[mer [name ыы — |] 
mm ООО ООО 
me [aeaeo —| — j| 
оов ООО ООО 
жане  [mowon — ООО 
mme  [mowco [уу 
mma [mon — —|. | 7 — 
me  [momoo — |. — — 
mmc [moneo [ 
mmo [moneo — |  — — 
оюм [ноо ООО 
me ЕСО [ — - — 
mc ССИ —  — 
mo ово | —  — 
mms |ноесо —— (|  — 
mme оо | — | 
mec (ново — — | 
mmo [moto — | —  — 
[once [momoo — | —  — 
ms — явно — | —  — 
xc [mco —_ 1| — — 
mo  [momon — | — j] 
mp  [mowon — —| —  — 
сло  [momon — —|  — 
mm [mco — |[ 
mme [moon — —|  — 
mme  [mowmon — —|  -  — 
mes  [momon — —|  — 
mec  [momon — | — | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 828 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


6.5.6.2 Register description 
6.5.6.2.1 DMA_PAUSE 
Description : 


Offset Address: 0x0000 


уме ____|м ET ЕЕЕ 
Value 

О АСЕ no |ы ЕО 

ва [m [iso Гао 


DMA_PAUSE_STATUS [2] 150 DMA Pause status. 
0 : In active state. 
1 : In Pause state. 


[c [m [no [me [meva — — — 


DMA PAUSE RW 1’b0 Active High, pause all the channels. 
Note: І# “ОМА РАЦШЗЕ” asserted active when 
the DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


6.5.6.2.2 DMA_FRAG_WAIT 


Description : 


Offset Address: 0x0004 
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ПО ук 7 ООО 
ваа [RO |o ООО 
Axi_src_outstanding_num | [23:20] Axi write outstanding number, from 0 to 15 


Axi_dst_outstanding_num | [19:16] Axi write outstanding number, from 0 to 15 
DMA_FRAG_WAIT [15:0] 1550 | Fragment Wait Time. With unit of AHB clock. 


Note: 


6.5.6.2.3 REQ_PENDO_EN 


Description : 


Offset Address: 0x0008 


Field Name Type | Reset | Description 
Value 


REQ PEND EN[31:0] [31:0] | RW 3260 | Requests Pending Enable. 
Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.6.2.4 REQ PEND1 EN 


Description : 


Offset Address: 0x000c 


Field Name Type | Reset | Description 
Value 
REQ РЕМО EN[63:32] | [31:0] | RW 3260 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.5.6.2.5 DMA_INT_RAW_STATUS 


Description : 


Offset Address: 0x0010 


Field Name Type | Reset | Description 
Value 


DMA INT RAW STATUS | [31:0] 32’b0 | DMA 32 Channels Interrupt Raw Status. 
0 : No Interrupt need to be served. 
1: Interrupt need to be served. 
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Note: 


6.5.6.2.6 DMA_INT_MASK_STATUS 


Description : 


Offset Address: 0x0014 


Field Name Type | Reset | Description 
Value 


DMA_INT_MASK_STATUS | [81:0] 3250 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1: Interrupt need to be served. 


Note: 


6.5.6.2.7 DMA_REQ STATUS 


Description : 


Offset Address: 0x0018 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 3250 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


Note: 


6.5.6.2.8 DMA EN STATUS 


Description : 


Offset Address: 0x001c 


Field Name Type | Reset | Description 
Value 


DMA EN STATUS [31:0] 3250 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 

6.5.6.2.9 DMA DEBUG STATUS 

Description : 
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Offset Address: 0x0020 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_busy [31:28] 450 [31]: chn_start_chn_2grp dest chn busy 
[30]: chn_start_chn_2grp src chn busy 
[29]: chn_start_chn_1grp dest chn busy 
[28]: chn_start_chn_1grp src chn busy 


Dramas Jen [но тво | лннева рот тоон сотта теку — — — 1 
кота Jie [но [ver [i reaa pon recone ав о 1 
Асама Jie [яо тво | личе portreceive шинтағатай/ 7” 
[cwm Jea [но [ve | Aiwrte por семена | 
О Деве СС [avo [Reeves ОИ 
миљу [ва [но [ro [бмв — | 
ја [о [ze [же 


Gen_wvalid_status [18:16] зро Generate write valid of АХІ write channel 
390: IDLE 
3'd1: judge enough data for output 
342: generate ах! write valid 
3'd3: wait enough data for output 
3'd4: wait wready of axi 


[Yrs |o [sw [eme —_ — — — — —] 


MAIN FSM STATUS [12:8] 5’b0 MAIN FSM status. 
5’d0: IDLE 
591: load link list pointer 
592: load link list source and dest address 
5’d3: load link list fragment and block length 
594: load link list transaction length and src/dest 
transfer step 
595: load link list wrap_ptr and wrap to 
596: load full mode source and dest address 
5'd7: load full mode fragment and block length 
598: load full mode transaction length and src/dest 
transfer step 
599: load full mode wrap ptr and wrap to 
5910: update block length 
5911: update transaction length 
5912: fragment execute 
5'd13: load list pointer and use src/dest fragment 
step 
5'd14: load src/dest block step 
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5915: load link list high 4bits pointer and src/dest 
fragment step 

5916: load src/dest block step 

5917: transaction or link list done 

5'd18: update wrap info. 


SRC FSM STATUS [7:4] 4'bO Source Side FSM status. 
490: IDLE 
491: calculate burst parameter 
442: calculate data number of burst 
493: wait enough data buffer space for read burst 
494: start read burst 
495: read burst execute 
496: wait fragment done or limit outstanding 
number 
447: fragment read done 


DEST_FSM_STATUS [3:0] 4’b0 Destination Side FSM status. 
490: IDLE 
491: calculate burst parameter 
442: calculate data number of burst 
493: wait enough data buffer space for write burst 
494: start write burst 
495: write burst execute 
496: wait fragment done or limit outstanding 
number 
497: fragment write done 


Note: 


6.5.6.2.10 DMA_ARB_SEL_STATUS 
Offset Address: 0x0024 


Field Name Type | Reset | Description 
Value 


[31:6] Во |2660 | Reserved. sis 
рис 15:0) [Ro |650 | Channel Arbitrator Selection Status; 


6.5.6.2.11 Chn_start_chn_cfg_1grp 
Offset Address: 0x0028 


Field Name Type | Reset | Description 
Value 
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Chn_start_chn_en = RW 150 == _______ enable 
0: disable 


chn int out sel 1grp [23:20] | RW [23:22]=2’b00: masked int from Dest start chn id 
both output to global int and channel int; 
2'b10: masked int from Dest start chn id only 
output to global int; 
Else: masked int from Dest start chn id only 
output to channel int; 
[21:20]=2’b00: masked int from Згс start chn id 
both output to global int and channel int; 
2'b10: masked int from Src start chn id only 
output to global int; 
Else: masked int from Src start chn id only output 
to channel int 


Dest start chn id [13:8] RW 590 Index number of the channel which will be 
started , [1:32] 


|. [me |но,)24 | Reserved 


Src_start_chn_id [5:0] RW 590 Index number of the channel to start other 
channel , [1:32] 


6.5.6.2.12 Chn_start_chn_cfg_2grp 


Offset Address: 0x002C 


Field Name Type | Reset | Description 
Value 


Chn_start_chn_en а RW тро эе o enable 
0: disable 


chn int out sel 2grp [23:20] | RW [23:22]=2’b00: masked int from Dest start chn id 
both output to global int and channel int; 
2'b10: masked int from Dest start chn id only 
output to global int; 
Else: masked int from Dest start chn id only 
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output to channel int; 

[21:20]=2’b00: masked int from Src_start_chn_id 
both output to global int and channel int; 

2'510: masked int from Src_start_chn_id only 
output to global int; 

Else: masked int from Src_start_chn_id only output 
to channel int 


Src_start_fr_llist_done [19] When llist_done valid,to start other channel 
Src_start_fr_trsc_done [18] When trsc done valid,to start other channel 


біс start fr БК done [17] When БІК done valid,to start other channel 
Src start fr frag done [16] When frag done valid,to start other channel 
|_________ ла [по [ze [неле 


Dest_start_chn_id [13:8] RW 590 Index number of the channel which will be 
started , [1:32] 


—— = RW 540 Index number of the channel to start other 
channel , [1:32] 


6.5.6.2.13 Dma_chn_arprot 


Offset Address: 0x0030 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3200 | When HPROT{[1]=1’b0, can access this register 
1'b1: Channel 32-1 AXI read protection flag 
1’b0: no-protection 


6.5.6.2.14 Dma_chn_awprot 


Offset Address: 0x0034 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3200 | When HPROTT[1]21'bO, can access this register 
1'b1: Channel 32-1 AXI write protection flag 
1’b0: no-protection 


6.5.6.2.15 Dma chn prot flag 
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Offset Address: 0x0038 


Field Name Type | Reset | Description 
Value 


[31:0] RW 3200 | When HPROT{[1]=1’b0, can access this register 
1'b1: Channel 32-1 protection flag 
1’b0: no-protection 


6.5.6.2.16 Dma glb prot 
Offset Address: 0x003c 


Field Name Type | Reset | Description 
Value 


[emm эю [жеш ОТ 


[13] 160 When HPROT([1]=1’b0, can access this register 
1’b1: total_trsf_byte_cnt2 protection flag 
1’b0: no-protection 
[12] When НРВОТ[1]=1'0, can access this register 
[11] 
[10] 


161: Тога trsf byte сп! protection flag 
1’b0: no-protection 


When HPROTT[1]21'b0, can access this register 
161: спі chn sel protection flag 
1’b0: no-protection 


When HPROTT[1]-21'b0, can access this register 


1’b1: sync sec n normal protection flag 
1’b0: no-protection 


“Fr 
160 When НРВОТ[1]=1'0, can access this register 
1'b1: Chn start chn cfg 2grp protection flag 
1’b0: no-protection 
шиш 


When HPROT[1]=1’b0, can access this register 
1’b1: Chn start chn cfg 1grp protection flag 
1’b0: no-protection 

When HPROTT[1]21'b0, can access this register 


1'b1: ОМА АВВ SEL STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 


Spreadtrum Communications, Inc., Confidential and Proprietary 836 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


151: DMA BEBUG STATUS protection flag 
1’b0: no-protection 


When HPROTT[1]21'b0, can access this register 


151: ОМА EN STATUS protection flag 
1’b0: no-protection 


When HPROTT[1]21'b0, can access this register 


1'b1: ОМА REQ STATUS protection flag 
1’b0: no-protection 


When HPROTT[1]21'b0, can access this register 
1'b1: DMA_INT_MASK_STATUS protection flag 


1’b0: no-protection 


When HPROTT[1]21'b0, can access this register 


151: ОМА INT RAW STATUS protection flag 
1’b0: no-protection 


When HPROT[1]=1’b0, can access this register 


151: ОМА FRAG WAIT protection flag 
1’b0: no-protection 


When HPROTT[1]21'b0, can access this register 


161: ОМА PAUSE protection flag 
1’b0: no-protection 


6.5.6.2.17 Dma репа0 prot 


Offset Address: 0x0040 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3200 | When HPROTT[!1]21'bO, can access this register 
1'b1: ОМА РЕМО EN[31:0] protection flag 
1’b0: no-protection 


6.5.6.2.18 Dma pend1 prot 


Offset Address: 0x0044 


Field Name Type | Reset | Description 
Value 
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[31:0] RW 3200 | When HPROT{[1]=1’b0, can access this register 
1’b1: ОМА РЕМО EN[63:32] protection flag 
1’b0: no-protection 


6.5.6.2.19 Dma reqidO prot 


Offset Address: 0x0048 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3200 | When HPROT{[1]=1’b0, can access this register 
1'b1:REQID reg31-0 protection flag 
1’b0: no-protection 


6.5.6.2.20 Ота гедісі prot 


Offset Address: 0x004c 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3200 | When HPROTT[!1]21'bO, can access this register 
1'b1: REQID reg63-32 protection flag 
1’b0: no-protection 


6.5.6.2.21 Sync sec n normal 


Offset Address: 0x0050 


Field Name Type | Reset | Description 
Value 
[31:0] RW 3250 Used for synchronous between sec and normal 
mode by driver 


6.5.6.2.22 CNT_CHN_SEL 


Offset Address: 0x0054 


Field Name Type | Reset | Description 
Value 


[ewe [Ro [вы 
Cnt_chn_sel2 [13:8] [RW |650 | Counter function channel selection; 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 838 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


0: every channel don’t has this function 
1-32: which channel enable 
TOTAL_TRSF_BYTE_CNT1 function 


тр |н |29 | Reserved ||| 


Cnt chn зе! [5:0] RW Counter function channel selection; 
0: every channel don't has this function 
1-32: which channel enable 
TOTAL TRSF BYTE СМТ2 function 


6.5.6.2.23 TOTAL TRSF BYTE CNT1 


Offset Address: 0x0058 


Field Name Type | Reset | Description 
Value 
| [31:0] 3250 Counter for byte number of dma output 


6.5.6.2.24 TOTAL_TRSF_BYTE_CNT2 


Offset Address: 0x005c 


Field Name Type | Reset | Description 
Value 


772 [31:0] 3250 | Counter for byte number of dma output | for | Counter for byte number of dma output | number of dma output 


6.5.6.2.25 STD_CHN_PAUSE 


Description : 


Offset Address: 0x1000 


Field Name Type | Reset | Description 
Value 


тн РАЦЗЕ 5ТАТУ5 150 ССС Pause status. 
If pause the current busy channel, 
“СНМ PAUSE STATUS" would be observed after 
the fragment completed. Otherwise, 
"CHN PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


CHN PAUSE Channel Pause Enable. 
: : Channel in active mode. 
: Channel pause. 
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Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 


finished. 


6.5.6.2.26 STD_CHN_REQ 


Description : 
Offset Address: 0x1004 
Type | Reset | Description 
Value 


ПИ 2218 [o fe [reed И 
[сино — m [nw [тю КТО 


6.5.6.2.27 STD_CHN_CFG 


Description : 


Offset Address: 0x1008 
Field Name Type | Reset | Description 
Value 


— Eu NAR Je — 
Don't wait bdone Don't wait b channel reponse 


ERR TYPE STATUS > 20] 400 Error Configure , which would be cleared when 

"ERR. INT STATUS" cleared: 
400001: Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 
Addr wrap error configure 

Set wrap enable in standard DMA channel. 
Request mode error configure 

Нед mode--2 ог З in in standard DMA channel. 
Length Error Configure 

а> Frag Іеп==0; 

b> Blk_len==0; 

c> FULL DMA channel,trsc_len==0; 
Unalign Error Configure 


V0.9 | Spreadtrum Communications, Inc., Confidential and Proprietary 840 of 2522 Spreadtrum Communications, Inc., Confidential and Proprietary 840 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


a> Src unsigned error 
а1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 
a2> address unalign and trsf_step unalign in word 
width 


error=(src_data_size[1:0]==2)&&(src_addr[1 :0]!=0) 
&&(src_trsf_step!=4) 


dest unsigned error 

b1» address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 
b2> address unalign and trsf_step unalign in word 
width 


error=(dst_data_size[1:0]==2)&8&(dst_addr[1:0]!=0) 
&&(dst_trsf_step!=4) 


rsa 
[Fein С [ze ева — — — — — — —] 


CHN PRIORITY [13:12] | АМ | 200 Channel Request Priority. Four level of Priority supported as 
list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


[mem no [s |а 
[Jie [so [тю [пекин — — — — — 
[es [mo me анн 
[uw [o [ree [пекин — — — — 
[jew [m [m | тъ 


Channel Enable: 
0 : Disable the channel. 
: Enable the channel. 


Note: 


6.5.6.2.28 STD CHN INT 


Description : 
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Offset Address: 0x100c 


s 
alue 
x [Erno ры [nese — — — 
|______________еп wo [mo ar 
је [wo [mo [аа 
F Hum s | Reserved = 


EE CFG_ERR_INT_MASK_STATUS E 150 Configuration error masked 
interrupt status. 


fis; [no [mo [mee — 
- —— 


СНМ BLK INT_ MASK STATUS [17] 1’b0 Channel Block Masked interrupts 
status. 
СНМ FRAGMENT INT MASK [16] 150 Channel Fragment Masked 
2-7: interrupts status. 
пола но [sm [пема 


—— = CFG_ERR_INT_RAW_STATUS QNI Configuration error raw interrupts 
2 — 


e e eao 
CO СЕНЕН ІСІНЕ ЕСПЕ ЕТТІЛГІГІЛІГІ ЖЕН 


СНМ FRAGMENT INT. RAW. STATUS — OC prie Fragment done Raw interrupt 
Э 


у CFG_ERR_INT_EN med - error interrupt 
enable. 


э mo [ro [мее — — — — 
СМЕЕ 
CHN FRAGMENT nren for mw | тво__|Раотем dore тети ене | 


Note: 


6.5.6.2.29 STD_CHN_SRC_ADDR 
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Description : 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 
6.5.6.2.30 STD CHN DEST ADDR 


Description : 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 
CHN DEST ADDR [31:0] | Channel Destination Address | | Channel Destination Address | Address 


Note: 


6.5.6.2.31 STD CHN FRAG LEN 


Description : 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC SIZE [31:30] | RW 2'bx Source AHB Size. 
2’b00 : Byte; 
2501 : Half Word 
2'b10 : Word 
2'b11 : DWord. 


DEST SIZE [29:28] | RW 2'bx Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : DWord. 

SWT MODE [27:26] | RW 2'bx Data Switch mode selection. 
2'b00 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2510 : ABCD => BADC; 
2511 : ABCD => CDAB 


REQ MODE [25:24] | RW 2'bx Request mode, For Standard DMA channel: 
2500 : Fragment; 
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2'b01 : Block; 
2'b10 : Forbidden in Standard DMA channel; 
2511: Forbidden in Standard DMA channel; 

[23] RW 1’bx Reserved for Full DMA channel “ВАР SEL". Un- 
available in Standard DMA channel. 

[22] RW 1’bx Reserved for Full DMA channel "WRAP EN". Un- 
available in Standard DMA channel. 


ADDR_FIX_SEL [21] RW 6'bx Selection of the side using Address Fixed mode. 
0 : Address Fixed on Source. 
1: Address Fixed on Destination. 
Only one side of a DMA channel can activate 
address-Fixed mode at a time. 


ADDR FIX EN [20] RW 1'bx Address Fixed Enable: 
0 : Disable Address Fixed mode. 
1 : Enable Address Fixed mode. 
Active High would make address fixed within the 
fragment, while "FRAG STEP" and "BLK STEP" 
would be applied to address after fragment done; 


[19] RW 1’bx Reserved for Link list end flag. Un-available in 
Standard DMA channel. 


|. Hi] | ам [2bx [Reseved || 


FRG_LEN [16:0] RW 16'bx Fragment Length, with byte unit. ( Max 128K-1 
bytes ) 


Note: 


6.5.6.2.32 STD_CHN_BLK_LEN 


Description : 


Offset Address: 0x101c 


6.5.6.2.33 FULL_CHN_PAUSE 


Description : 
Offset Address: 0x1000 
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CHN_PAUSE RW 150 Channel Pause Enable. 
0: Channel in active mode. 
1: Channel pause. 


Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is 
busy, it should be paused after the current 
fragment finished. 


Note: 
6.5.6.2.34 FULL_CHN_REQ 
Description : 
Offset Address: 0x1004 
Type | Reset 
Value 
[31:1] во | 31'b0 Reserved. 


6.5.6.2.35 FULL_CHN_CFG 


Description : 


Offset Address: 0x1008 


Field Name Type | Reset | Description 
Value 


таз по [mo [Reeves 
тоъ { май Бдопе Don’t wait b channel reponse 


ERR_TYPE_STATUS a 450 Error Configure , which would be cleared when 
“ERR_INT_STATUS’ cleared: 
4750001 : Addr Wrap Error Configure; 
4760010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
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4751000 :Unalign Error Configure; 

Addr wrap error configure 

Set wrap enable in standard DMA channel. 

Request mode error configure 

Req_mode==2 or 3 in in standard DMA channel. 

Length Error Configure 

d> Frag_len==0; 

e> Blk_len==0; 

f» FULL DMA channel,trsc_len==0; 

Unalign Error Configure 

c> Src unsigned error 
а1> address unalign in halfword width 
error=(src_data_size[1:0]==1)&&(src_addr[0]!=0) 
a2> address unalign and trsf_step unalign in word 
width 
error=(src_data_size[1:0]==2)&&(src_addr[1 :0]!=0) 

&&(src trsf step!-4) 
dest unsigned error 
b1» address unalign in halfword width 
error=(dst_data_size[1:0]==1)&&(dst_addr[0]!=0) 
b2> address unalign and trsf_step unalign in word 
width 
error=(dst_data_size[1:0]==2)&&(dst_addr[1:0]!=0) 
&&(dst_trsf_step!=4) 


|. Шөл [960 | 
ар | ООО 
~ | RO [sbo [Reserved _ | 


CHN_PRIORITY [13:12] | RW 250 Channel Request Priority. Four level of Priority supported as 
list : 
2’b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 


| [Ims PRO [so ве 


LLIST CFG VALID RW 160 IF"LLIST EN" asserted, active high indicates Link list 
configure valid. 
0 : Link list configure in-valid. DMA controller need obtain link 
list configure information by link list pointer. 
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1: link list configure information valid. DMA controller would 
continue to complete the node and clear this bit. 

Note: Strongly recommend to observe only. Carefully writing 
to this bit, which may cause DMA crashed. If had to do so, 
pause this channel before changing. 


ар jro [seo [Reserved ss 


LLIST_EN [4] RW 1’b0 Link list Enable, only available for full DMA channel. 
0 : Disable the link list. 
1: Enable the link list. 


[isa [Ro [so [nese —— 
СНМ ЕМ RW 150 Channel Enable: 
0 : Disable the channel. 
1: Enable the channel. 


Note: 


6.5.6.2.36 FULL_CHN_INT 


Description : 


Offset Address: 0x100c 


Field Name Type | Reset | Description 
Value 


П ILJNL-NL _______ 


ват [Ro me [memes 1 


m— © 6 = CFG. ERR INT MASK STATUS ТІ 150 Configuration error masked 
interrupt status. 

CHN LLIST INT MASK STATUS [19] тро Channel Link list Masked interrupt 
status. 

CHN TRSCINT MASK STATUS [18] 150 Channel Transaction Masked 
interrupts status. 

СНМ ВІК INT MASK STATUS [17] 1’b0 Channel Block Masked interrupts 
status. 

СНМ FRAGMENT INT MASK [16] 150 Channel Fragment Masked 

_STATUS interrupts status. 
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150 Configuration error raw interrupts 
status. 


Channel Link List interrupts status. 


150 Channel Transaction interrupts 
status. 


150 Block done interrupt status. 


150 Fragment done Raw interrupt 
status. 


ты [но [sw 


[4] RW 150 Configuration error interrupt 
enable. 


Link list done interrupt enable 


Transaction done interrupt enable 
[1] Block done interrupt enable. 


CHN FRAGMENT INT EN Fragment done interrupt enable. 


Note: 
6.5.6.2.37 FULL CHN SRC ADDR 


Description : 


Offset Address: 0x1010 


Field Name Type | Reset | Description 
Value 
CHN SRC ADDR [31:0] Channel Source Address 


Note: 


6.5.6.2.38 FULL CHN DEST ADDR 


Description : 


Offset Address: 0x1014 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


6.5.6.2.39 FULL CHN FRAG LEN 
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Description : 


Offset Address: 0x1018 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW 2'bx Source AHB Size. 
2500 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : DWord. 


DEST SIZE [29:28] Destination AHB Size. 


2’b00 : Byte; 
2'b01 : Half Word 
SWT MODE [27:26] 
REQ MODE [25:24] 


2'b10 : Word 
2'b11 : DWord. 


Data Switch mode selection. 
2'b00 : ABCD -» ABCD; 
2'b01 : ABCD => DCBA 
2'b10 : ABCD => BADC; 
2511 : ABCD => СОАВ 


Request mode, For Full DMA channel: 
2500 : Fragment; 

2'b01 : Block; 

2'b10 : Transaction; 

2'b11 : Link List; 


ADDR WRAP EN [22] 


Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 

"WRAP START ADDR" address when the current 
address matches "WRAP END ADDR" address: 


0 : Disable address wrap mode. 
1 : Enable address wrap mode. 
“УВАР START ADDR" and "WRAP END ADDR" 
would be used to limit the address space of either 
Source or Destination. 
Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 
: Address Fix on Destination. 


ADDR WRAP SEL [23] Selection of the side using Address wrap mode. 
я : Address wrap оп Source. 
: Address wrap on Destination. 
а one side of a DMA channel can activate 
address-wrapping mode at a time. 
"rri 


ADDR ҒІХ SEL 
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Only one side of a DMA channel can activate 
address- Fix mode at a time. 


ADDR_FIX_EN [20] RW 1'bx Address Fix Enable: 
0 : Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within the 
fragment, while FRAG. STEP" and "BLK STEP" 
would be applied to address after fragment done; 


LLIST END [19] RW 1’bx Link list end flag. Active only when "LLIST. EN" 
asserted. 

BLK LEN REC H [18:17] | RW 2'bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 2’b0. Only to be 
configured other value during state retention after 
wake up 


FRG LEN [16:0] RW 17 bx Fragment Length, with byte unit. ( Max 128K-1 
bytes ) 


Note: 


6.5.6.2.40 FULL CHN BLK LEN 


Description : 


Offset Address: 0x101c 


Field Name Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15’b0. Only to be 
configured other value during state retention after 
wake up 

BLK LEN [16:0] Block Length, with byte unit. ( Max 128K-1 bytes ) 


Note: 


6.5.6.2.41 FULL CHN TRSC LEN 


Description : 


Offset Address: 0x1020 


Field Name Type | Reset | Description 
Value 


list node int en [31] RW 150 1: enable int of current list node; 
0: int of current list node decided by 
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llist_node_int_type [30:28] | RW 350 [28]: int enable of type of frag; 
[29]: int enable of type of blk; 
[30]: int enable of type of trsc; 


TRSC_LEN [27:0] Transaction Length, with byte unit. (Мах 256M-1 
bytes) 


Note: 


6.5.6.2.42 FULL_CHN_TRSF_STEP 


Description : 


Offset Address: 0x1024 


Field Name Type | Reset | Description 
Value 


DEST_TRSF_STEP [31:16] Channel Source side transfer step, with byte unit. 


SRC_TRSF_STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


6.5.6.2.43 FULL_CHN_WRAP_PTR 


Description : 


Offset Address: 0x1028 


Field Name Type | Reset | Description 
Value 


СНМ SRC ADDR[35:32] | [31:28] | RW |'50 | Chn source address high 4bits 


WRAP_PTR [27:0] RW 28'bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.6.244 . FULL СНМ WRAP TO 


Description : 


Offset Address: 0x102c 


[pes ame [ви тува [reset бы — —  — | 
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О ү at 
CHN_DEST_ADDR([35:32]_| [31:28] |RW | ьо | Chn Destination address high 4bits 


WRAP_TO [27:0] RW 28'bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.5.6.2.45 FULL CHN LLIST PTR 


Description : 


Offset Address: 0x1030 


Field Name Type | Reset | Description 
Value 
LLIST РТА [31:0] Link List pointer. Must DWord align. 


Note: 


6.5.6.2.46 FULL_CHN_FRAG_STEP 


Description : 


Offset Address: 0x1034 


Field Name Type | Reset | Description 
Value 
DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


6.5.6.2.47 FULL_CHN_SRC_BLK_STEP 


Description : 


Offset Address: 0x1038 


Field Name Type | Reset | Description 
Value 


LLIST. PTR[35:32] [31:28] Link List pointer high 4bits 
CHN SRC BLK STEP [27:0] Channel Source block step. With byte unit. 
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Note: 


6.5.6.2.48 FULL_CHN_DEST_BLK_STEP 


Description : 


Offset Address: 0x103c 


Field Name Type | Reset | Description 
Value 


— — — i hapo [me Reson 
CHN DEST BLK STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


6.5.6.249 ВЕО1 СІ 


Description : 
Offset Address: 0x2000 


Field Name Type | Reset | Description 
Value 


[mw [m [mw [шее — 


REQ1 CID [5:0] нн PN REQ1 Channel Identified Number. Value from 1 to 
32 


6.5.7 Application notes 


• In Standard Channel, "frag len" would be larger or smaller or equal to “Ык len", and “ЫК len" 
would be updated after each "frag len" completed. “ЫК cnt" would be no longer exists. 
“РК len rec h/l" not available in Standard Channel. 


e In Full Channel, "Frag len", “ЫК len" and "trsc len" would be any relationship of size. “ЫК len" 
would not be updated after "frag len" completed and “ЫК len rec h/l" would be updated. 


e |n Standard Channel, no-support 8G address space 
e In FULL Channel, support 64G address space, but the llist ptr can't cross the 4G boundary. 
e Dma 64b top uses 64bits axi bus. 


e When src/dst data size equal 2’b01,the all addr/step/length/wrap addr to/ptr should be half-word 
align. 


e When src/dst data size equal 2’b10,the all addr/step/length/wrap addr to/ptr should be word align. 


e When swt mode !=2’b00, or data format is big-endian, the all address and length should be word 
align. 


e Link list pointer should be DWORD align. 
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6.6 50101/50101 


Same as to emmo,plz refer section 6.7 етіс host 


6.7 EMMC Host 


6.7.1 Overview 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The EMMC Host 
Controller handles EMMC/EMMC Protocol at transmission level, packing data, adding cyclic redundancy 
check (CRC), start/end bit, and checking for transaction format correctness. 


6.7.2 Features 
For the practicable reason, the used and unused features are list below, the others based on the standard 
specifications which not list are supported 
e Meets SD Host Controller Standard Specification Version 4.10 
e Meets SDIO card specification version 3.0. 
e Meet JEDEC EMMC spec JESD84-B51 
e Capacity of Memory 
(1) (SDSC) (2G) Standard Capacity SD Memory Card 
(2) (SDHC) (32@) High Capacity SD Memory Сага 
(3) (SDXC) (2T) Extended Capacity SD Memory Card 
e Bus Speed Mode (SD Сага) 
(1) Default Speed: Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(2) High Speed: Frequency <= 50 MHz, Data гаје <= 25 MB/sec 
(3) SDR12:UHS-I Frequency <= 25 MHz, Data rate <= 12.5 MB/sec 
(4) SDR25:UHS-I Frequency <= 50 MHz, Data rate <= 25 MB/sec 
(5) SDR50:UHS-| Frequency <= 100 MHz, Data гаје <= 50 MB/sec 
(6) SDR104:UHS-I Frequency <= 208 MHz, Data гаје <= 104 MB/sec 
(7) DDR50: UHS-I Frequency <= 50 MHz, Data гаје <= 50 MB/sec 
e _ Bus Speed Mode (EMMC Сага) 
1) Legacy MMC: Frequency <= 26 MHz, Data гаје <= 26 MB/sec 
2) High Speed SDR: Frequency <= 52 MHz, Data гаје <= 52 MB/sec 
3) High Speed DDR: Frequency <= 52 MHz, Data гаје <= 104 MB/sec 
4) HS200: Frequency <= 200 MHz, Data rate <= 200 MB/sec 
(5) HS400: Frequency <= 200 MHz, Data rate <= 400 MB/sec 
e Support ЗОМА/АОМА2/АОМАЗ mode of operation (АХ interface) 
е Support 64bit/32bit address descriptor 
e Support 1 bit, 4 bit ,8bit SD modes 
e Support card to interrupt host in Той, 4 bit SD modes. 
e Support CRC7 for command and CRC16 for data 
e Support Read waits Control. 


~nnan ~ 
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6.7.3 


6.7.3.1 


Support Stop Clock for read busy 

Support CMDO with Argument 32'hFFFFFFFA or СМО line low to boot EMMC 
Support battery remove and card remove protect function 

Support Byte Configuration for software interface APB bus 

No Support SDMA buffer boundary 

No Support No-DMA mode 

No Support Stop at block gap 

No Support Suspend & Resume 

No Support Infinite mode 


Bus Timing 


Timing Mode and related parameter 


The relation of the different timing mode: 


DDR50 


SDR50 
SDR104 
HS200 


25 MHz 
50 MHz 
50 MHz 
100 MHz 
200 MHz 
200 MHz 


V0.9 


HS400 


200 MHz 
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6.7.3.2 SDR25/12 bus timing 
TE | 
< - > 
| -«4— —— — —» 1 
---- min (Vr) 
CLK 50% Урр— | < 50% Vpp 
zi | { Ш “тағуы 
Io 
SU ' ' ы А. „Н 
| 
---- min (Ун) 
---- max (Уп) 
| 
| ---- min (Уоң) 
Output Data Data | 
| 
' ---- max (Vor) 
Figure 6-1 SDR25/12 Bus Timing 
Data must always be sampled on the rising edge of the clock. 
Table 6-3 SDR 25 Mode Card Interface Timing 
Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz CL<= 30 pF 
Transfer Mode(2) : 
Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time МІ 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH 3 ns CL <= 30 pF 
Clock fall time tTHL 3 ns CL <= 30 pF 
Inputs CMD, DAT 
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Input set-up time 150 3 ns CL <= 30 pF 


Input hold time ЇН 3 ns CL <= 30 pF 


Outputs CMD,DAT 


Output delay time during tODLY 13.7 ns CL <= 30 pF 
data transfer 

Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE 3 ns CL <= 30 pF 
Signal fall time tFALL 3 ns CL <= ЗОРЕ 


NOTE 1. CLK timing is measured at 50% of VDD. 

NOTE 2. A Multimedia Card shall support the full frequency range from 0-26Mhz, or 0- 
52MHz 

NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock 
frequency. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), 
and outputs CMD,DAT rise and fall times are measured by min (VOH) and max (VOL). 


Table 6-3 SDR12 Card Interface Timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz CL<= 30 pF 
Transfer Mode(3) : 
Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time 150 3 ns CL <= 30 pF 
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Input hold time ЇН 3 ns CL <= 30 pF 


Outputs CMD,DAT 


Output set-up time(5) tODLY 11.7 ns CL <= 30 pF 


Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. The 
timing mode can be switched to high-speed interface timing by the host sending the 
SWITCH command (CMD6) with the argument for high-speed interface select. 


NOTE 2. CLK timing is measured at 50% of VDD. 


NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host should 
not use > 20 MHz before switching to high-speed interface timing. 


NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 


NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to setWL value as long 
as possible within the range which will not go over tCK-tOH(min) in the system or to use 
slow clock frequency, so that host could have data set up margin for those 


devices. 


In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its’ application notes. 


6.7.3.3 DDR50 bus timing 


These timings apply to the DAT[7:0] Signals only when the device is configured for dual data mode 
operation. 


In this dual data mode, the DAT Signals operates synchronously of both the rising and the falling 


edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and therefore 
complies with the bus timing specified in section 12.7, therefore there is no timing change for the CMD 
signal 
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) || 
l I 
| I 
CLK | | 7 ыт. 
-- -- шах (Уп) 
= 
'ISUddr 
< 
---- min (Утн) 
Input Invalid 
---- max (Ұр) 
| | 
| 'ODLYddr(min) | ‘ODLYddr(min) 
eS <>» | 
| | | --- min (Уоң) 
Output | DATA 
| | | --- max (Vor) 
же WE NEM и 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 
Figure 6-2 DDR50 Bus Timing 
Table 6-4 DDR50 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock duty cycle 45 55 % Includes jitter 
phase noise 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time tlSUddr 2.5 ns CL <= 20 pF 
Input hold time tlHddr 2.5 ns CL <= 20 pF 
Outputs DAT(referenced to CLK-DDR mode) 
Output delay time during tODLYddr | 1.5 7 ns CL <= 20 pF 
data transfer 
Signal rise time (all tRISE 2 ns CL <= 20 pF 
Signals) 
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signal fall time (all tFALL 2 ns CL <= 20 pF 
Signals) 


SC9832E Device Specification 


NOTE 1. CLK timing is measured at 50% of VDD. 


NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), 
and outputs CMD, 


DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.7.3.4 HS200 bus timing 


i4—— — — — — — — — teERIop— — — — — — = 


меса _ 


усса. 
CMD.DAT[7-0] | VALID 
INPUT | | 
: Moll Misses cd E UE У 
tI | ж) 
| i \ 
yss me 3 a a 
Figure 6-3 HS200 Device Input Timing 
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- 1222191) ; > 
усс@ __ | | 
clock ү | 
INPUT Б.д АНЕ | i НИИ ЕЕ ИРИНЕ, SISTERE EEEE EEE ИНОЕ } 
М55. === 4 
<€ ране 
I ще. 
CMD.DAT[7-0] 
OUTPUT 
Figure 6-4 HS200 Device Output Timing 
Table 6-5 HS200 Card Interface Timing 
Parameter Symbol Min Max Unit Remark(1) 
Clock duty cycle tPERIOD | 5 - ns 200MHz(Max), 
between rising 
edges 
Inputs DAT(referenced to CLK-DDR mode) 
Input set-up time 150 1.40 ns CL <= 6 pF 
Input hold time tlH 0.8 ns CL <= 6 pF 
Outputs DAT (referenced to CLK-DDR mode) 
Momentary Phase tPH 0 2 Ul 
Delay variation ATPH -350 +1550 ps 
(4T= (4T= 
-20°C) 90°C) 
Valid window tVW 0.575 2 Ul tVW=2.88ns at 
200MHz 
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6.7.3.5 HS400 bus timing 
i 
! 
DAT[7-0] VALIE 
INPUT WINDOW 
МВ женнен» гети 
Figure 6-5 HS400 Device Data Input Timing 
Table 6-6 HS400 Card Interface Input Timing 
Parameter Symbol Min Max Unit Remark 
Input CLK 
Cycle time data tpERIOD 5 200MHz(Max), between rising edges 
transfer mode With respect to Ут. 
Slew rate SR 1.125 V/ns With respect to Утн/Уп. 
Duty cycle tCKDCD | 0.0 0.3 ns Allowable deviation from an ideal 50% 
distortion duty cycle. 
With respect to Ут. 
Includes jitter, phase noise 
Minimum pulse tCKMPW | 2.2 ns With respect to Ут. 
width 
Input DAT (referenced to CLK) 
Input set-up time | tISUddr 0.4 ns Cdevice < 6pF 
With respect to Утн/Уп. 
Input hold time tIHddr 0.4 ns Cdevice < 6pF 
With respect to Утн/Уп. 
Slew rate SR 1:125 V/ns With respect to Утн/Уп. 
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veca. 
DAT[7-0] VALID VALID 
OUTPUT WINDOW WINDOW 
Mo... \ 
I \ 
VSS. sven <_< ..---- + i || | i Дете 
Figure 6-6 HS400 Device Output Timing 
Table 6-7 HS400 Card Interface Output Timing 

Parameter Symbol Min | Max | Unit Remark 

Data Strobe 

Cycle time data transfer tPERIOD 5 200MHz(Max). between rising edges 

mode With respect to Vr 

Slew rate SR 1.125 V/ns With respect to Уон/Уо and Н5400 
reference load 

Duty cycle distortion tDSDCD | 0.0 0.2 ns Allowable deviation from the input CLK 
duty cycle distortion (tCKDCD) 
With respect to Ут 
Includes jitter, phase noise 

Minimum pulse width tDSMPW | 2.0 ns With respect to Ут 

Read pre-amble ÍRPRE 0.4 - Фемор | Max value is specified by manufacturer. 
Value up to infinite is valid 

Read post-amble trest 0.4 - ТРЕК | Max value is specified by manufacturer. 
Value up to infinite is valid 

Output DAT (referenced to Data Strobe) 

Output skew tRQ 0.4 ns With respect to Уон/Уо and Н5400 
reference load 

Output hold skew tRQH 0.4 ns With respect to Vog/Vor and HS400 
reference load. 

Slew rate SR 1.125 V/ns With respect to Vog/Vor and Н5400 
reference load 
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6.7.4 Function Description 


6.7.4.1 eMMC System Overview 
The connection of EMMC host PADs is shown in the following figure. 


е. ММС Device Controller 


Reset 


мес, УССО, : 
VSS, VSSQ Implied by esMMC Standard, but out of scope 


[ ] Out of Scope 


КООШ Specified by e«MMC Standard 


Figure 6-7 EMMC System Overview 
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6.7.4.2 Coniroller Block Diagram 
PING/PONG RAM 
SLAVE < * 
FIFO 
CTRL 
CTRL 
А CLKG MUX 
= CMD RSP AXI 
< MASTER рр 
CRCS RECV 
— I < 
TRAN DATA PATH PAD_DAT[7:0] 
IO_DATA 
4 REG CTRL 
PHY DLL 
DLL < 
ч Hon CTRL TOP 
EMMC TOP 


4 T= 
AXI BUS 


Figure 6-8 EMMC host System Block Diagram 


The EMMC_TOP module includes the CTRL_TOP and PHY_TOP. The CTRL_TOP is the digital part 
which is writes in RTL code, and the PHY is described in standard cells which can not be synthesis again. 


The PHY_TOP part ensures the output or sample timing close meet the high demand. The common 
require for the PHY is not to insert buffers, and the placement should meet the guide. 


The CTRL_TOP include 3 parts of HOST, SLAVE and DATA PATH. The HOST is the main part of the 
EMMC Host control. The DATA_PATH handles the АХ! master, BUF_CTRL. The SLAVE is another 
design which just shared the DATA_PATH with the HOST, and it is not described in this document. 


The HOST part includes REG_CTRL,CLKG, CMD_RSP, TRAN, RECV, CRCS, and DLL. 


The REG_CTRL interface acts as the bridge between the ARM processor and Host 
Controller. The EMMC controller registers are programmed by the ARM processor through 
AHB target interface. Interrupts are generated to the ARM processor based on the values set 
in the Interrupt status register and Interrupt enable registers. 


The CLKG Clock generation block will generate the SD clock depending on the value programmed by the 
ARM processor in the Clock Control Register. 


Тһе СМО. НӘР send command (such as CMD0,CMD1,CMD18) to eMMC ог SD card, and received 
response from card. 


TRAN module transmits data to еММС card and RECV module receives the data from eMMC card. 
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The CRCS includes CRC7 and CRC16 which generator calculates the CRC for command 
and Data respectively to send the CRC to the EMMC card. The CRC7 and CRC16 checker 
checks for any CRC error in the Response and Data send by the EMMC card. 


DLL is newly added module which is used to track the clock frequency of the working clock, which should 
co-work with eh PHY_DLL. 


The DATA_PATH include AXIM and BUF_CTRL. 


The AXI master (AXIM) initiates a read or write transaction with the memory if the Data transaction is 
done using DMA data transfer method. 


The BUF_CTRL used a ping-pong buffer to generate the read-write enable, full, empty Signals. Which 
give the control the Signals to generate the read busy, write wait control Signals? 


6.7.4.3 PHY Block Logic and Timing 


The PHY block control the data input and output timing. Following is the brief timing relation of the 
CLK/CMD/DAT. 


ПЕРУ E A G ELEL A G L AN 

Pad_clk | | | | | | | 2x or not 
Clk_clkwr | | | | | 2x or inv 
ск аа БТ ГГ ГГ ГГ ГУ Г) EE oi 

ск LI LIU UU LAMAN RENE 

Pad сік | | | | | | LII 
СІК cmdsihp] »| | | | | | ГОМ line | 2x ог not | | Depth 4 buf 
СК possmp — > | | | | | [ Diy_line | [2х or not [Depth 7 buf 
СІК negsn]p | [> | | | mA | о [Depth 7 buf 

Figure 6-9 EMMC PHY CLK/CMD/DAT Timing Relation 
r 
PHA_STA | ^ | 


=й ото | qo 
: 2XD CLK 
uod „| UD nn 


р" о 


СІК 2X “© Сік outgate ^ | PAD СІК ЕММС 


a Q 


| 


Figure 6-10 ЕММС PHY CLK Logic 
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The CLK output is directly clk_emmc_1x clock or generated from clk_emmc_2x by divider 2 with same 
phase as сік emmc 1x based on the timing mode. When high speed mode, use 2x clock divider, else 
used 1x clock. 


When Write. 


The CMD output is invert clock phase with clock that means the CMD is always negedge clock output. 
The last step clock which registered the CMD may be invert of ск emmc 1x or сік emmc 2x divide by 2 
with invert phase with ск emmc 1x base on the timing mode. When high speed mode, use 2x clock 
divider, else used 1x clock. 


The 1st step of DAT output are registered by 2x clock or inv clock, the 2nd step has delay line to 
generate % cycle delay. When high speed mode, the finial DAT output is the 2nd step data output, else 
the finial DAT output is the 1st step data output. 


Write CMD OUT... . РАО СМР OUT 


"6X 


al 


СІК ІХ | «7 


CLK_2X 


CI X) аш PAD DAT OUT 
DAT ОСТ, -- ` 
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Figure 6-11 EMMC PHY CLK, CMD/DAT Write Logic 


When Read. 


The 1st step of CMD input is the delayed clock of clk emmc 1x, which can be delayed by one clock cycle, 
then the data is stored in a depth 4 buffers; the 2nd step of CMD input is registered by clk_emmc_1x 
clock which is synchronous with the internal processing clock. When in not low speed, the 1st step of 
CMD need not to store buffer, and just with some little delay, and the 2nd step of clock directly register it. 


The DAT input is same as CMD with 2 steps sample clock. When in HS400 mode, the first step sample 
clock is used the input STOBE; when in others mode, the first step sample clock used 2x divider clock or 
directly 1x clock based on the timing mode. When in no DDR mode, the negedge sample clock is not 
working. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 867 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Read 
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Figure 6-12 EMMC PHY CMD/DAT Read Logic 


6.7.4.4 PHY Trace clocks 


For HS200, the read data and clock has no fixed timing phase relation, the controller should find the best 
phase to sample read data. 
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Figure 6-13 ЕММС PHY Clock Trace Logic 
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The clock trace scheme has given an option to auto searched the best phase. 


When read data command is send, the data will be received from all data line after some clocks, the first 
bit of received data is fixed to 0, and this is different from the idle state of 1. With this change, we can set 
32 counters with different phase in one clock cycle to count the beginning of 0 bit. Because the 32 clocks 
are equal divided and cross all over one clock cycle, there must be one change between near two 
counters. The first change can be seen as the change point, which reflects the level 1 to level 0 of data 
line. 


After the level change point is select, the inflexion clock phase is know, then this phase add half cycle will 
be the middle point of one cycle, that’s the best phase to sample read data. 


6.7.4.5 CTRL_TOP Signals 


Table 6-8 Signals List 


Bus Interface 
[APB Save Sora _|"_____| Бамашарвањезла | 
Г ман бют | | [аман джан | 


RAM interface 
RAM Ping Signals 64 (width) * 128 (depth) 
RAM Pong Signals 64 (width) * 128 (depth) 


System Interface 


Ptest_icg_mode 1 EMMC clock gate test mode select 


Ptest_sacn_mode EMMC scan test mode select 


Clk_emmc_host EMMC host clock signal from clk_top 
Rst_emmc_host_n EMMC host reset signal from rst_top 
Int req emmc EMMC interrupt signal 


PHY interface 


ИШ И Internal Signals between PHY & CTRL 


Card protect interface 


Card detect signal 


Power_off 
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6.7.4.6 PHY_TOP Signals 


Table 6-9 Signals List 


System Interface 
[Pistia тов [! [i  [EMMocekemews mosse | 
Piest saen mode [1 [+ | Emme scan test mode | 
окетлслои [1 [Емо пов cock ignaltom eke | 


PAD interface 
Pad_oe_emmc_stb O 1 PAD Strobe Signals 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


lomux emmcstb sel 1 IOMUX Strobe Signals 
1 IOMUX Strobe Signals 
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Pad in emmc stb 
Pad oe emmoc rst 
Раа ie emmc rst 
Pad іп етіс rst 
Pad out етіс сік 
Pad oe еттс сік 
Pad ie emmc clk 
Pad in emmc clk 
Pad out еттс cmd 
Pad oe emmc cmd 
Pad ie emmc cmd 
Pad in emmc cmd 
Pad out emmc data 
Pad oe emmc data 
Pad ie emmc data 


Pad in emmc data 
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om emmes [| || омоквовевие | 
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Поти атак ое i [1 [Омск — 
Поти ата out [1 |17 [Омски — 
emecemmeemess [r1 [ОМС commana Sonas | 
Поти аттата [o [1 OM соттан Sonas — 
emecemmeme; [| ому Command Sonas — 
emecemmeemece [1 омо соттан вота 
Тоты өттесте ол [1 омо соттан Sonas — 
om emmes se [| OMUXDaaSoras | 
oms emmede n |07 |$ [Ом Daa Sons | 
om emmede е [| |$ | OMUXDaaSoras | 
omus emmede се [| [@ [ОМ бабе | 
Поти аттана ва Во |8  |OMUkDmaSpas — 


PHY interface 


emm М | | | Internal Signals between PHY & CTRL 


6.7.5 Control Registers 


6.7.5.1 Memory map 


Offset E 


0x0000 EMMC BLK CNT System address 
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am И СООО 
ЕЗ оО 
0x004C 


0х0060- Reserved 

0x0074 

0x0078 EMMC_ADMA3_ADDR_L ADMAS address Low 
0x007C EMMC_ADMA3_ADDR_H АОМАЗ address High 


0x0080~ Reserved for UHS-II 
0х00ЕВ 
Ox00FC EMMC_HOST_VER Host Version & Slot Interrupt 


0x0100~ Reserved for UHS-II 
0x01FF 


0x0200 EMMC_DLL_CFG DLL Configure 
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mm [CdS 


0x0218 ~ 
ЕН | w 


0x0228 EMMC_BLK_CNT_BUF Buffer Processing Block count 
0x022C EMMC ВІК СМТ IO IO Processing Block count 


0x0230 ~ 
= | Ко 
Е А Е 
0x025C 
mo ООО ОО 
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Offset Ен 


0Х28С DLL_BACKUP ОП used backup signal 


6.7.5.2 Register Descriptions 


6.7.5.2.1 EMMC_BLK_CNT 
Description : DMA Block Count 


aw 


м ДА у _____ 

Резе | 0 | о | о | о (о (о [о [о (о [о [оо о [ооо 

ЕЕ ТЕЛЕ pap p А А ЕЕ И ЕЛЕЕ 
Туре R/W 


аа... 
пез [о о {о јо {о о [о ооо [о јо [о [о јо [о | 


Field Name Bit Туре | Reset | Description 
Value 


BLK_CNT [31:0] R/W 32710 32-bit Block Count 
When host Version 4 Enable is set to 1(always 1), 
SDMA uses ADMA2_ADDR (0x58) instead of using 
this register to support 32-bit address. This register is 
re-assigned to 32-bit Block Count and then SDMA 
may use auto CMD23.. 
3210: Stop Count 
3211: 1 block; 
32'h2: 2 block; 
32'hFFFF FFFF: 4G -1 block 


6.7.5.2.2 EMMC BLK SIZE 


Description : Block Size and Count 
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ma ss s S NENNEN 
mw Го Го Го е Го Го [ Го [оо ороого 
æ | по е | по ла | п ое Ге |» Те С е аео 
| m _ | aw 


м м 
ЕЛ == о | о | о о [о о|о|о| о Комо о! 


Field Мате Bit Type | Reset | Description 
Value 


Иа "RO [eono [Reseed oN 


BLK_SIZE [11:0] RAW | 12710 | Transfer blocks size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. 
0x0000: no data transfer 
0x0001: 1 byte 
0x0002: 2 bytes 
0x0200: 512 bytes 
0x0400: 1024 bytes (max) 


6.7.5.2.3 EMMC_ARGUMENT 


Description : Argument 
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е [sr [99 [29 е [2 [25 [5 [а [5 [2 [т [ | e е Г | 


EE MN 
Без | о | о | о оо оп оо оп ојо о оо 
[gt | 15 | 14 | 1з | 12 | 11 | oj о в |7 в |5 | 4 | з | 2 | 1 |о | 
Ы ARGUMENT[SO 202 | 


ARGUMENT [15:0] 
Type 


ы wee Pw | 
Reset] о | о | о ojojojojoj[ojoj[ojo[ogpo|oj|0) 


Field Name Bit Туре | Reset | Description 
Value 


ARGUMENT [31:0] 3210 Set command argument here 


6.7.5.2.4 EMMC_TR_MODE (B) 


Description : Transfer mode and command 
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jem а Га а els l ааа eee 


BO 

OT UN CMD TY 
ЈА CMD_INDEX PE 
CK 


НЕН В/ | R | R 
ем | PIRRE 


| моол з е 
| sr Н ЕШ Е ЕЕ В ЙЕ ШИЕ 


AUTO C 
MD EN 


R/ | R/ | R/ 
ТЕГ ЫЕ 


Field Name Bit Type | Reset | Description 
Value 
BOOT_ACK [31] RW 110 Set to indicate the host whether card will send boot 
ack 
1’b1: send boot ack 
1’b0: not send boot ack 
CMD_LINE_BOOT [30] RW 150 Set to begin drive low cmd line and waiting to 
receive boot data block 
1’b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD_INDEX [29:24] | RW 1610 Command index, set to the command number 
(СМО0-63, АСМО0-63) 


СМО ТУРЕ [23:22] | RW | 270 Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 00b for all other commands. 
00: Normal 
01/10: Reserved 
11: Abort 
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DATA_PRE_SEL [21] R/W Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is set 
to 0 for the following: 
1. Commands using only CMD line (e.g., CMD52) 
2. Commands with no data transfer but using 
busy signal on DAT[0] line (Rib or R5b, e.g., 
CMD38) 
3. Resume Command 
CMD_IND_CHK_EN [20] R/W Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same value 
as the command index. If it is not, it is reported as a 
Command Index Error. If this bit is set to 0, the 
Index field is not checked. 
CMD_CRC_CHK_EN [19] R/W Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is set 
to 0, the CRC field is not checked. 


SUB_CMD_FLAG [18] R/W Sub Command Flag 
0: Main Command 
1: Sub Command 


RESP_TYPE_SEL [7:16] | RW Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after response 


И ТИСТИ 


RESP_INT_DIS RW | 10 Response Interrupt Disable 
0: Response Interrupt is enabled. 
1: Response Interrupt is disabled. 
Support response error check function to avoid 
overhead of response error check by Host Driver. 
Only В1 ог R5 can be checked. 
If Host Driver checks response error, sets this bit to 
0 and waits Command Complete Interrupt and then 
checks the response register. 
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If Host Controller checks response error, sets this 
bit to 1 and sets Response Error Check Enable to 1, 
Command Complete Interrupt is disabled by this bit 
regardless of Command Complete Signal Enable. 
Response Error Check Enable 

0: Response Error check is disabled 

1: Response Error check is enabled. 


Support response error check function to avoid 
overhead of response error check by Host driver. 
Only R1 or R5 can be checked. 


If Host Driver check response error, this bit is set to 
0 and Response Interrupt Disable is set to 0, 


If Host Controller checks response error, sets this 
bit to 1 and sets Response Interrupt Disable to 1. 
Response Type R1/R5 selects either R1 or R5 
response type. If an error is detected, Response 
Error Interrupt is generated in the Error Interrupt 
Status register. 

Response Type R1/R5 

0: R1 (Memory) 

1: R5 (SDIO) 


When response error check is enabled, this bit 
selects either R1 or R5 response types. Two types 
of response checks are supported: R1 for memory 
and R5 for SDIO. 


Error Statues checked in R1 

Bit: 19/20/21/23/25/26/29/30/31 
Response Flags Checked in R5: 
Bit: 0/1/3/7 


Multiple/single block select 
0: single block 
1: multiple blocks 


Data transfer direction select 
0: write (Host to Card) 
1: read (Card to Host) 


Auto CMD enable 

00: disable 

01: Auto CMD12 Enable 
10: Auto CMD23 Enable 
11: Auto CMD auto select 


1: Auto CMD12 Enable: Multiple block transfers for 
memory require CMD12 to stop the transaction. 
When this bit is set to 1, the HC shall issue CMD12 
automatically when last block transfer is completed. 
The HD shall not set this bit to issue commands that 
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do not require CMD12 to stop data transfer. 
2: Auto CMD23 Enable: 


When this bit field is set to 10b, the Host Controller 
issues a CMD23 automatically before issuing a 
command specified in the Command Register 


3: Auto CMD auto select. 


When this mode select, selection of auto CMD 
depends on setting of CMD23 Enable in the Host 
Ctrl 2 register which indicated whether card support 
CMD23. If CMD23 Enable=1, auto CMD23 is used 
and if CMD23 Enable=0, auto CMD12 is used. Use 


of Auto CMD Auto Select is recommended rather 
than use of Auto CMD12 Enable or Auto CMD23 
Enable. 

BLK CNT EN : Block count enable 
(This design not support infinite mode, so it is 
always 1) 
DMA enable 


(This design not support NO-DMA mode, so it is 
always 1) 


Note: For the register table which bit numbers filled with different color are byte or half word aligned 
registers. If word is same color, it is word aligned; if half word is same color, it is half word aligned; if byte 
is same color, it is byte aligned. The byte aligned register can be write used half word aligned or word 
aligned method; the half word aligned can be write used word aligned method. 

For register “ЕММС TR МОРЕ”, the bit [31:16] is half word aligned just as the Figure2-6 Command 
Register specification of “SD Host Controller Standard Specification version 4.10", but there are another 
words shows it should be byte aligned, "Write to the upper byte of this register triggers SD command 
generation" 

When sending command while the data is inhibiting, software should just write the half word of bit[31:16] 
to start the command only transfer. 


6.7.5.2.5 EMMC RESPONSE 


Description : Response 0, 1, 2, 3, 4, 5, 6, and 7 
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0x0010 Response 0 ~ 1 (reset 0х0000 0000) ВЕЗРО_1 
0х0014 Response 2 ~ 3 (reset 0х0000 0000) RESP2_3 
0x0018 Response 4 ~ 5 (reset 0х0000_0000) RESP4_5 


0x001C Response 6 ~ 7 (reset 0х0000 0000) RESP6_7 


| Bi [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
RESPONSE [31:16] 
RESPONSE [63:48] 
RESPONSE [95:80] 
RESPONSE [127:112] 


юм | 
Резе [0 | о o ој|ојојојојојојојо о ооо 
Ж Ж ЕЛЕ Л АЙ КРИС СИКА СИЛНЕ 
RESPONSE [15:0] 
RESPONSE [47:32] 
RESPONSE [79:64] 
RESPONSE [111:96] 


Field Мате Bit Туре | Reset | Description 
Value 


RESPONSE [127:0] 128'ћ0 | The following table describes the mapping of 
command responses from the SD Bus to this register 
for each response type. In the table, R[] refers to a bit 
range within the response data as transmitted on the 
SD Bus, and REP[ | refers to a bit range within the 
Response register. 


6.7.5.2.6 EMMC PRES STATE 


Description : Present State 
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ESEE: 


CM 
Reserved Reserved Ps DAT LINE3 0 
E 


Type RO RO 


Reset —— HB —  KHENERERER _ 
ЖЕШ IEEE ER ao e p a] 


| 
ТЕ 
Reserved = _A DAT_LINE7_4 
CT 
IV 
E 


| Туре | 


______ о rolro| __во | | 
ССЭ — — à3335— о "о |" |" |" |" НИ о | о | о] 


Field Name Type | Reset | Description 
Value 


ИШИНИН CMD_FLAG om 110 NK Command Flag 
0: Main Command 
1: Sub Command 


[o e HE PRO м 
——sa Tea 


CMD_LINE [24] 1'h1 CMD line signal level. This status is used to check 
CMD line level to recover from errors, and for 
debugging. 


DAT_LINE3_0 [23:20] 4'hf DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and for 
debugging. This is especially useful in detecting the 
busy signal level from DAT [0]. 

[23]: for DAT[3] 
[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 
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|_________ поло [RO |тото | Reserved пп 


| || 


| 4 


DAT LINE7 4 [7:4] | 
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Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 


1. After the end bit of the read command 


2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 


This bit is cleared to 0 for either of the following 
conditions: 
1. When the last data block as specified by block 
length is transferred to the system. 


2. When all valid data blocks have been 
transferred to the system and no current block 
transfers are being sent as a result of the Stop 
at Block Gap Request set to 1. A transfer 
complete interrupt is generated when this bit 
changes to 0. 


0: no valid data 
1: transferring data 


Write transfer active. This status indicates a write 
transfer is active. If this bit is 0, it means no valid 
write data exists in the HC. This bit is set in either of 
the following cases: 

1. After the end bit of the write command 

2. When writing a 1 to Continue Request in the 

Block Gap Control register to restart a write 
transfer 
This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the transfer count (Single 
or Multiple) 

After getting a CRC status of any block where 
data transmission is about to be stopped by a 
Stop at Block Gap Request. 
During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 
0: no valid data 
1: transferring data 
DAT [7:4] line signal level. This status is used to 
check DAT line level to recover from errors, and for 
debugging. 
[7]: for DAT[7] 
[6]: for DAT[6] 
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[B]: for DAT[5] 
и for DAT[4] 


oo erro nor 


ШВЫ 


i || 


DAT_LINE_ACTIVE 


i " 


6.7.5.2.7 EMMC HOST CTRL1 (B) 


Description : SD Host Control Register 
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DAT line active. This bit indicates whether one of the 
DAT line on SD bus is in use. 


0: DAT line inactive 
1: DAT line active 


Command inhibit (DAT) 


This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit is 
0, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (e.g., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register. Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ 0x000D for a 
suspend transaction after this bit has changed from 
1 to 0. 


0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 


Command inhibit (CMD) 


If this bit is 0, it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (0х000Е) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued if 
this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal Interrupt 
Status register. If the HC cannot issue the command 
because of a command conflict error or because of 
Command Not Issued By Auto CMD12 Error, this bit 
shall remain 1 and the Command Complete is not 
set. Status issuing Auto CMD12 is not read from this 
bit. 
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Reserved 


Field Name Type | Reset | Description 
Value 


INT АТ ВК. — ` R/W | 1'h0 ССИ at block gap. This bit is valid only іп 4- 
bit mode of the SDIO card and selects a sample 
point in the interrupt cycle. Setting to 1 enables 
interrupt detection at the block gap for a multiple 
block transfer. If the SD card cannot signal an 
interrupt during a multiple block transfer, this bit 
should be set to 0. When the HD detects an SD 
card insertion, it shall set this bit according to 
the CCCR of the SDIO card. 
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RD_WAIT_CTRL [18] R/W Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the read 
wait protocol to stop read data using DAT[2] 
line. Otherwise, the HC has to stop the SD clock 
to hold read data, which restricts commands 
generation. When the HD detects an SD card 
insertion, it shall set this bit according to the 
CCCR of the SDIO card. If the card does not 
support read wait, this bit shall never be set to 1 
or DAT line conflict may occur. If this bit is set to 
0, Suspend/Resume cannot be supported. 

0: disable read wait control 
1: enable read wait control 


пт [m [uw [newt ANN — 


— R/W | 1'b0 SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function is 
indicated in 8-bit Support for Embedded Device 
in the Capabilities register. If a device supports 
8-bit bus mode, this bit may be set to 1. If this 
bit is 0, bus width is controller by Data Transfer 
Width in the Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer Width 


DMA_SEL [4:3] R/W | 2'b0 DMA Select 
2'b00: SDMA is select 
2'b01: Reserved 
2'b10: ADMA2 is select 
2511: ADMA2/3 is select 


[fe [no [we ООО 


504В МООЕ [1] R/W | 10 Data transfer width, 501 ог 504. This bit 
selects the data width of the HC. The HD shall 
select it to match the data width of the SD card. 
0: 1-bit mode 
1: 4-bit mode 


[fr e [mo [ne 1 


6.7.5.2.8 EMMC_CLK_CTRL (B) 


Description : SD Control Register2 
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Field Name Type | Reset | Description 
Value 


HW. EE CARD e R/W | 1’b1 эзе a reset for card 
1: Normal work 
0: card reset , should be set back to 1 manually 


SW RST DAT [26] Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

e Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
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Block Gap Control register: 
m Continue Request 
m Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
= Buffer Write Ready 
Block Gap Event Transfer Complete 


SW_RST_CMD [25] WO | 1’h0 Software reset for CMD line. Only part of 
command circuit is reset. The following registers 
and bits are cleared by this bit: 

e Present State register 
= Command Inhibit (CMD) 

e Normal Interrupt Status register 
= Command Complete 

0: work 

1: reset 


SW_RST_ALL [24] WO | 1’h0 Software reset for all. This reset affects the 
entire HC except for the card detection circuit. 
Register bits of type ROC, RW, RW1C, RWAC 
are cleared to 0. During its initialization, the HD 
shall set this bit to 1 to reset the HC. The HC 
shall reset this bit to 0 when Capabilities 
registers are valid and the HD can read them. 
Additional use of Software Reset for All may not 
affect the value of the Capabilities registers. If 
this bit is set to 1, the SD card shall reset itself 
and must be reinitialized by the HD. 

0: work 
1: reset 


[fewer [Ro [me [ne — — | 


DATA_TIMEOUT_CNT [19:16] | RW 1410 Data timeout counter value. This value 
determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency will 
be generated by dividing the base clock TMCLK 
by this value. When setting this register, prevent 
inadvertent timeout events by clearing the Data 
Timeout Error Status Enable (in the Error 
Interrupt Status Enable register). 

0000: TMCLK * 2^(16) 
0001: TMCLK * 2^(17) 
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Freq_div[7:0] [15:8] | 


SC9832E Device Specification 


1110: TMCLK * 2^(30) 
1111: TMCLK * 2^(31) 


SDCLK/RCLK Frequency Select 

If Freq_div = 0:Base clk 
Freq_div = 1:Base clk/2 
Freq_div = 2:Base clk/4 
Freq_div = 3:Base clk/6 


Freq_div= n:Base clk/(2*n) 


Freq div[9:8] SDCLK/RCLK Frequency Select[9:8] 
ез [no [rss 


| 


B С 


: | 
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SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is 0. Then, 
the HC shall maintain the same clock frequency 
until SDCLK is stopped (stop at SDCLK = 0). If 
the HC detects the No Card state, this bit shall 
be cleared. 


0: disable 
1: enable 


Internal clock stable. This bit is set to 1 when 
SD clock is stable after writing to Internal Clock 
Enable in this register to 1. The SD Host Driver 
shall wait to set SD Clock Enable until this bit is 
1.Note: This is useful when using PLL for a 
clock oscillator that requires setup time. 


0: not ready 
1: ready 


Internal clock enable. This bit is set to 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall set 
Internal Clock Stable in this register to 1. This 
bit shall not affect card detection. 


0: stop 
1: oscillate 
Note: 


It is recommended to set this bit to 0 before 
changing the clock source, and then set it to 1 
after the changing is done. 


But changing the frequency divider need not to 
set this bit to 0. 
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6.7.5.2.9 EMMC INT. ST (B) 


Description : Normal and error interrupt status 


ЕСЕЕЛЕ 


Reserved 


ser 
Reserved Reserved ге 


B HE 
RO 
Го его оро оо EE E СИ ТИ 


Read-only status, write 1 to clear status: register bits indicate status when read, а set bit indicating a 
event may be cleared by writing 1, Writing 0 has no effect 


Field Name Bit Type | Reset | Description 
Value 


— s sss 


АХ! RESP ERR [28] RWC | 110 AXI Bus Error 
0: no error 
1: error 

RESP ERROR [27] RWC | 10 Response Error 
0: no error 
1: error 
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ADMA_ERROR [25] R/WC | 10 АРМА Error 
0: no error 
1: error 


AUTO_CMD12_ERR [24] R/WC | 110 Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error Status 
register has changed from 0 to 1. This bit is set 
to 1 also when Auto CMD12 is not executed 
due to the previous command error. 

0: no error 
1: error 
| Др 


DATA END BIT ERR [22] RWC | 10 Data end bit error. This occurs when detecting 
0 at the end bit position of read data which uses 
the DAT line or the end bit position of the CRC 
status. 

0: no error 
1: error 

DATA CRC ERR [21] R/WC | 1'hO Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
CRC Status having a value of other than "010". 
0: no error 
1: error 


DATA TIMEOUT ERR [20] RWC | 10 Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
. Busy Timeout for R1b, R5b type 
. Busy Timeout after Write CRC status 
. Write CRC status Timeout 
. Read Data Timeout 
0: no error 
1: timeout 
CMD IND ERR [19] RWC | 10 Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 
0: no error 
1: error 
CMD END BIT ERR [18] RWC | 110 Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1: end bit error generated 


CMD CRC ERROR [17] Command CRC error. Command CRC Error is 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 891 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | ммм eee По 669832гЕ Device Specification | 


generated in two cases. 


1. If aresponse is returned and the 
Command Timeout Error is set to 0, this 
bit is set to 1 when detecting a CRC error 
in the command response 


The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 levels 
on the CMD line at the next SDCLK edge, 
then the HC shall abort the command 
(stop driving CMD line) and set this bit to 
1. The Command Timeout Error shall 
also be set to 1 to distinguish CMD line 
conflict. 


0: no error 
1: CRC error generated 


Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This bit 
shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted by 
the HC. 

0: no error 


1: timeout 


ERR_INT [15] 110 Error Interrupt 
If any of the bits in the Error Interrpt Status 
register are set, then this bit is set. Therefore 
the Host Driver can efficiently test for an error 
by checking this bit first. This bit is read only. 
0: no error 
1: error 


Paar no [se јава CS 


CARD_INT R/WC | 170 Card interrupts. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC shall 
detect the Card Interrupt without SD Clock to 
support wakeup. In 4-bit mode, the card 
interrupt signal is sampled during the interrupt 
cycle, so there are some sample delays 
between the interrupt signal from the card and 
the interrupt to the Host system. When this 
status has been set and the HD needs to start 
this interrupt service, Card Interrupt Status 
Enable in the Normal Interrupt Status register 
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shall be зе to 0 in order to clear the card 
interrupt statuses latched in the HC and stop 
driving the Host System. After completion of the 
card interrupt service (the reset factor in the SD 
card and the interrupt signal may not be 
asserted), set Card Interrupt Status Enable to 1 
and start sampling the interrupt signal again. 

0: no card interrupt 

1: card interrupt generated 


Ра [w [em [шш _____ 


n R/WC | 110 DMA interrupt. This status is set if the HC 
detects the Host DMA Interrupt. 
0: no DMA interrupt 
1: DMA interrupt generated 


[m [ro [e но 


TR_COMPLETE [1] R/WC | 110 Transfer complete. This bit is set when a 
read/write transaction is completed. 
Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when a data transfer is completed as 
specified by data length (after the last data has 
been read to the Host System). The second is 
when data has stopped at the block gap and 
completed the data transfer by setting the Stop 
at Block Gap Request in the Block Gap Control 
register (after valid data has been read to the 
Host System). 
Write Transaction: This bit is set at the falling 
edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 
Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 
0: no data transfer complete 
1: data transfer complete 


CMD_COMPLETE RWC | 10 Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 
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Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 


0: no command complete 
1: command complete 


6.7.5.210  EMMC_INT_ST_EN (B) 


Description : Normal and error interrupt status enable 


Normal and error interrupt status enable (reset 
0х0000 0000) INT ST ЕМ 


Т 


0х0034 


Reserved 


RO 


Reserved Reserved 


R/ | R/ 
W Үй 


Field Name Bit Type | Reset | Description 

Value 
И СЕ С [me |а” 
АХ! RESP. ERR ЕМ [28] АХ! Bus Error status enable 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 894 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


6.7.5.2.11 EMMC_INT_SIG_EN (B) 


Description : Normal and error interrupt signal enable 
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Normal and error interrupt signal enable (reset 
0x0038 0x0000. 0000) INT SIG. EN 


Т 


Reserved 


RO 


Reserved 4 Reserved 


Field Name Type | Reset | Description 
Value 


ИИ ee | Reserved ___________| 
а no [m |еема y 
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6.7.5.212  EMMC HOST CTRL2 (B) 


Description : Host controller 2 and Auto CMD12 error status 
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Reserved UHS MODE 


RO RO " 


Ez] ЕЕБЕЕ б/ша 
15 | 14 | 13 | 12 | Е ЕЕ ДЕЛЕ ЕН КО 


О | Reserve 
1- Reserved 


=E E HBHBH 


Field Name Type | Reset | Description 
Value 


mS BIT ADDR EN ща RW | 160 эзш с system address is 32 bit or 64 bits 
0: 32 bit address 
1: 64 bit address 


HOST. VER 4 EN Пе |во |151 | This design is host version 4 


CMD23 ENABLE = R/W | 1’b0 CMD23 Enable 
This bit is used to select Auto CMD23 or Auto 
CMD12 for ADMA3 data transfer. Refer to Auto 
CMD Enable in the Transfer Mode Register 
0: AutoCMD auto select CMD12 
1: AutoCMD auto select CMD23 


ADMA2 LEN MODE [26] RAW | 160 The ADMA2 length mode is 26 bit or 16bit 
0: 16 bit data length mode 
1: 26 bit data length mode 


[Frise [me ee 
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This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is set 


If Preset Value Enable in the SD CTRL3 
register is set to 1, Host controller sets SDCLK 
Frequency Select, Clock Generator Select in 
the Clock Control register according to Preset 
Value registers. In this case, one of preset 
value registers is selected by this field. Host 
Driver needs to reset SD Clock Enable before 
changing this field to avoid generating clock 
glitch. After setting this field, Host Driver sets 
SD Clock Enable again. 


: SDR12 
: SDR25 
: 50850 
: SDR104 
: DDR50 
: HS200 
: Н5400 
: H8401 (ЕММС5.1) HS400 mode 


waar фе 


СМО МОТ 155 ERR ROC | 1п0 Command not issued error. Setting this bit to 1 
means CMD_wo_DAT is not executed due to 
an Auto CMD12 error ([4:1]) in this register. 

0: no error 
1: not issued 


|___________е5 RON (то беа sss 


ACMD IDX ERR [4] ROC | 1'h0 Auto CMD index error. This occurs if the 
Command Index error occurs in response to a 
command. 

0: no error 
1: error 

ACMD END ВП ERR [3] ROC | 1'hO Auto CMD end bit error. This occurs when 
detecting that the end bit of command response 
is 0. 

0: no error 
1: end bit error generated 

ACMD CRC ERR [2] ROC | 1'h0 Auto CMD CRC error. This occurs when 
detecting a CRC error in the command 
response. 

0: no error 
1: CRC error generated 


ACMD TIMEOUT ERR [1] ROC | 1'h0 Auto CMD timeout error. This occurs if the no 
response is returned within 64 SDCLK cycles 
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from the end bit of the command. If this bit is 
set to 1, the other error status bits ([4:2]) are 
meaningless. 


0: no error 
1: timeout 


ACMD12 МОТ EXEC | Auto CMD12 Not Executed 


If memory multiple block data transfer is not 
started due to command error. This bit is not 
set because it is not necessary to issue auto 
ста12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 
memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


6.7.5.2.13 EMMC_CAP1 


Description : Capabilities 
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SLOT_TYPE [31:30] 2'500 | Slot Type 
200: Removable Card Slot 
ASYNC_INT [29] 1’b0 Asynchronous Interrupt Support 
1’b0:Asynchronous Interrupt Not Supported 
64BIT_ADD_SUP_V3 [28] 1’b1 64 bit System Bus Support 
1750 64 bit System Bus Support 


1'h1 64 bit System Bus Support 
1'b0 64 bit System Bus Support 


Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 


DMA support. This bit indicates whether the HC 
is capable of using DMA to transfer data 
between system memory and the HC directly. 


0: DMA not supported 

1: DMA supported 

High speed support. This bit indicates whether 
the HC and the Host System support High 


Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz 


0: high speed not supported 
1: high speed supported 


Reserved 


ADMA2 Support 
150: ADMA2 is not supported 
151: АОМА2 is supported 
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1 Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 

0: not supported 
1: supported 


"hd 
"hd 
"hod 
hd 
hd 
161 


 — 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


8BIT_SUP [18] 1’b1 8-bit Support for Device 
1’b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2101 | This value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block size 
without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


BASE_CLK_FRQ [15:8] 610 This value indicates the base (maximum) clock 
frequency for the SD clock. The unit is MHz If 
the real frequency is 16.5 MHz, a larger value 
shall be set, i.e., 0100016 (17 MHz) because 
the HD uses this value to calculate the clock 
divider value and it shall not exceed the upper 
limit of the SD clock frequency. The supported 
range is 10 to 63 MHz If these bits are all 0, the 
Host System has to get information via another 
method. 

0: get information via another method (Registry 
Entry) 

1: 1 MHz 

2: 2 MHz 

FF: 255 MHz 


TIMEOUT_CLK_UNIT [7] 1'h1 This bit shows the unit of base clock frequency 
used to detect Data Timeout Error. 


[qm no [m [me о 


TIMEOUT_CLK_FRQ [5:0] 610 This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2: 2 MHz 
63: 63 MHz 


6.7.5.2.14 EMMC_CAP2 


Description : Capabilities 2 
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Reserved Reserved 
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| Type | 
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рвав [emo ва 
[DW SUPPORT — | [но [тм anmas issu | 
рева [mo Део аа 


DDR50_SUP [2] 161 DDR50 Support 

150: DDR50 is Supported 
SDR104_SUP [1] 1'b1 SDR104 Support 

150 : SDR104 is Supported 
SDR50 SUP 1'b1 SDR50 Support 

150: SDR50 is Supported 


6.7.5.215  EMMC ЕВС ЕУТ 


Description : Force event register 
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Field Name Type | Reset | Description 
Value 
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FRC_EVT_ACMD12 [ WO | 1'h0 Force Event for Command Not Issued By 

memet n Ба ДЕНІНЕ 

[es [mo [mo |mewd | 

[FRC_EVT_AGMO_END — |í [wo | rho | Force Event tor Auto CMD Eng Br Eror — | 
О | 


үү Force Event for Auto CMD 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 


6.7.5.2.16 EMMC_ADMA_ERR 


Description : ADMA Error State register 
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= ЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕН I 


É Reserved 


| Туре | 


BRESP_ | RRESP_ 
ERR ERR 


RO RO 


EJEJEICIEJESEIEREREAESESERERERERES 


2 Reserved 


| Туре . | )— | | ] | |. 


Field Name Type | Reset | Description 
Value 


Гот [но [ею | 


— ERR 5 я 
RRESP_ERR [17:16] | 


| Reserved — ssid 


Е BRESP = SLVERR or DECERR, then 
BRESP_ERR is occurred, and this register 
will indicted the type of Error. 


00: OKAY 

01: EXOKAY 

10: SLVERR 

11: DECERR 

If RRESP = SLVERR ог DECERR, then 


RRESP_ERR is occurred, and this register 
will indicted the type of Error. 


00: OKAY 

01: EXOKAY 
10: SLVERR 
11: DECERR 


—ssssb<ñs.seo 


АРМА LENGTH MISMATCH Ul du ADMA Length Mismatch Error 
1: Error 
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0: No Error 
This error occurs in the following 2 cases: 

1) While Block Count Enable being set, 
the total data length specified by the 
Descriptor table is different from that 
specified by the Block Count and 
Block Length 
Total data length cannot be divided by 
the block length. 


ADMA_ERR_STATE [1:0] ADMA Error State 
This field indicates the state of ADMA when 
error is occurred during ADMA data transfer. 
200: ST STOP (Stop DMA), Points next of 
the error descriptor. 
2'b01: ST FDS (Fetch Descriptor), Points 
the error descriptor 
2'b10: Reserved 
2'b11: ST ТЕН (Transfer Data), Points the 
next of the error descriptor 


6.7.5.2.17 EMMC ADMA2 ADDR L 


Description : ADMA2 System Address Low registers 


EN ADMA2 pm A EE 57 Address Low ( 0x0000_ 0000) ADMA2_ADDR_L 


r la TTE 


tusa 1 ADMA2_ADDR_L[31:0] 


| Туре | 


Field Name Bit Type | Reset | Description 
Value 


ADMA2_ADDR_L [31:0] | RW | 3210 | ADMA2 System Address 
Host Driver shall program Descriptor Table 
on 32-bit boundary and set 32-bit boundary 
address to this register. ADMA2/3 ignores 
lower 2-bit of this register and assumes it to 
be 009. 
1) SDMA 
SDMA use this register to indicate System 
Address of data location instead of using 
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SDMA System Address register, 
2) ADMA2 


This register holds byte address of executing 
command of the Descriptor table. At the start 
of ADMA2, the Host Driver shall set start 


address of the Descriptor table. 
3) АОМАЗ 


This register is set ру ADMAS. Host Driver is 
not necessary to set this register. 


6.7.5.2.18 EMMC_ADMA2_ADDR_H 


Description : ADMA2 System Address High registers 


0x005C ADMA2 System Address High ( 0х0000 0000) ADMA2_ADDR_H 


в 
т ANS ADMA2_ADDR_H[31:0] 


| Туре | 


Field Мате Bit Type | Reset | Description 
Value 


ADMA2_ADDR_H [31:0] 3280 | See EMMC_ADMA2_ADDR_L 


6.7.5.2.19 EMMC_ADMA3_ADDR_L 


Description : ADMA3 System Address Low registers 


K АОМАЗ — r, Address Low( 0x0000 0000) АОМАЗ ADDR L 


| 


т ADMA3_ADDR_L[31:0] 


| Туре | 
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маше 


ADMA3_ADDR_L [31:0] RW | 3210 | АОМАЗ Integrated Descriptor Address 
The start address of Integrated DMA 
Descriptor is set to this register. Writing to a 
specific address starts АОМАЗ. 
Host Driver shall program Descriptor Table 
on 32-bit boundary. АВМАЗ ignores lower 2- 
bit of this register and assumes it to be 00b. 
writing to 07Bh starts АОМАЗ data transfer. 


6.7.5.2.20 EMMC ADMAS3 ADDR Н 


Description : ADMA3 System Address High registers 


E ADMAS3 ——r F Address High( 0x0000_0000) ADMA3_ADDR_H 


| 


е шы NN ADMA3 ADDR H[31:0] 


| Туре | 


Field Name Bit Type | Reset | Description 
Value 


ADMA3_ADDR_H [31:0] 3210 | Зее ADMA3 АООВ | 


6.7.5.2.21 EMMC HOST VER 


Description : Host version number 
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Nam 


2 Reserved HOST_VER 


РИ о 
Е ee о | о | о | o | о |“ | о ос | 
ВС 7 ЕЕ Е Е АС О ОЕ ЗВ ВЕ ПАПЕ 

SL 


Nam Reserved 


Field Name Bit Type | Reset | Description 
Value 


на  |ва4| [em |ж, 


HOST_VER [23:16] 870 This status indicates the Host Controller Spec 

Version. The upper and lower 4 bits indicate 
the version. 
00: SD Host Specification version 1.0 
01 SD Host Specification Version 2.0 
02 SD Host Specification Version 3.0 
03 SD Host Specification Version 4.0 
04 SD Host Specification Version 4.1 
Others: reserved 


рю [is 
SLT1_INT 0] __|во то | One slot, it is equal to the int_to_arm 


6.7.5.2.22 EMMC_DLL_CFG 


Description : EMMC PHY DLL CFG registers 
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0x0200 EMMC PHY DLL CFG ( 0x0000_0000) DLL_CFG 
ESE 


Reserve 
d 


DLL INIT DLL CPST THRES DLL ЕНА ЧАТ 


е = = ERVAL 
| Туре | RO R/W 


Field Name Type | Reset | Description 
Value 


— SEL % R/W | 10 эзе o data sample select 

0: internal clock to sample data. 

1: PAD loopback clock to sample data 
CLKCMDSMP_SEL [28] R/W Clock command sample select 

0: Internal clock to sample command 

1: PAD loopback clock to sample command 


DLL RDNEG CPST EN [27] RW | ТПО Read negedge delay delay cell select 
0:use user defined value from 
CLKNEGRD_DLY_ VAL 
1:use dll generated value which referenced 
form CLKNEGRD_DLY_ VAL 

DLL RDPOS CPST EN [26] RW | ТПО Read posedge delay delay cell select 
0:use user defined value from 
CLKPOSRD DLY VAL 
1:use dll generated value which referenced 
form CLKPOSRD DLY VAL 
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DLL RDCMD CPST EN [25] RAV |1'hO Read cmd delay delay cell select 
0:use user defined value from 
CLKCMDRD DLY VAL 
1:use dll generated value which referenced 
form CLKCMDRD DLY VAL 
DLL DATWR CPST EN [24] RW |1'hO write delay delay cell select 
0:use user defined value from 
CLKDATWR DLY VAL 
1:use dll generated value which referenced 
form CLKDATWR DLY VAL 
[es [mo [mo њо 
DLL CLK SEL [22] RAV | 10 DLL Clock source selection 
0: Select 1x clock 
1: Select 2x clock 
DLL_EN [21] RAW | 10 DLL enable signal 
0:DLL disable 
1:DLL enable 


DLL_CLR [20] RW | 110 DLL clear signal 

1:clear DLL 
DLL AUTO CLR EN [19] Don't support in this version 
DLL CPST EN [18] DLL output delay value enable 


DLL CPST START [17] RAW |1'hO DLL start enable signal,this bit should be 
write to 1'bO when it is enabled to 1'b1 


DLL SEARCH MODE [16] RAW | t'hO DLL search mode: 
0: search 0,then search 1,then lock 
1: search lock point directly 

DLL INIT [15:8] RAW 1810 DLL count initial value,DLL use it as the 
initial value to count the delay value. 

DLL CPST THRESHOLD [7:4] RW |4'hO DLL change threshold value,DLL update 
rd/wr/cmd delay line value if the DLL count 
delta bigger then DLL CPST THRESHOLD 


DLL PHASE INTERVAL [2:0] RAW | 3’hO DLL phase interval , DLL use it as the 
interval of phase 1 and phase2 


DLL ,Delay Locked Loop, it can compensate the drift delay over voltage or temperate automatically 
When clk frequency >=100Mhz,It is recommend that to enable the DLL. 
The DLL enable sequence is 

1. DLL_INIT = 0x0c; DLL_SEARCH_MODE = 0x1; 

2. DLL_EN = 0x1; 

3. Май DLL LOCKED = 1'b1; 

4. Set DLL_CPST_EN= 0х1, 
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If itis SDR mode, set DLL DATWR CPST EN, DLL RDCMD CPST EN, 
DLL RDPOS CPST ЕМ = 1’b1; 


If itis DDR mode,set DLL DATWR CPST EN, DLL RDCMD CPST EN, 
DLL RDPOS CPST EN,DLL RDNEG CPST EN = 1’b1; 


6.7.5.2.23 EMMC DLL DLY 
Description : EMMC PHY DLL DLY registers 


a pelele] lalea o alaale Te r e 


= CLKNEGRD_DLY_VAL CLKPOSRD_DLY_VAL 


Field Name Bit Type | Reset | Description 
Value 

CLKNEGRD_DLY_ VAL [31:24] RW | Clock Read Data Negedge Delay Value 
Based Phase is same as PHY Clock 
Refer to description of 
CLKDATWR_DLY_VAL 

CLKPOSRD_DLY_VAL [23:16] R/W 4 Clock Read Data Posedge Delay Value 
Based Phase is same as PHY Clock 
Refer to description of 
CLKDATWR_DLY_VAL 

CLKCMDRD_DLY_VAL [15:8] R/W ! Clock Read Command Line Delay Value 
Based Phase is same as PHY Clock 
Refer to description of 
CLKDATWR_DLY_VAL 


CLKDATWR_DLY_VAL [7:0] RAW 1810 Clock Data Write Line Delay Value 
Based Phase is invert of PHY Clock 
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When DLL_DATWR_CPST_EN is enable, 


This register is act as proportion of DLL clock 
cycle. 


E.g.(when DLL DATWR . CPST. EN--1) 


If CLKDATWR _DLY_ VAL -<7140, it means 
delay 'h40/h100 = 1/4 cycle. 

If CLKDATWR DLY VAL ==’h80, it means 
delay 'h80/h100F = 1/2 cycle. 


6.7.5.2.24 EMMC DLL DLY OFFSET 
Description : EMMC PHY DLL Offset Read registers 


EMMC PHY DLL DLY Offset ( 0х0000 0000) DLL DLY OFFSET 


га [zr [2s [25 а | [22 [2 Га [o [ve [ Се. 


CLKNEGRD DLY OFFSE 


T Reserved CLKPOSRD РҮ OFFSE 


T 


R/W RO 


аса Reserved 


CLKDATWR_DLY_OFFSE 
T 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 914 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Bit Type | Reset | Description 
Value 
ee о 
CLKNEGRD_DLY_INV Clock Read Data Negedge Delay Invert 


CLKNEGRD_DLY_OFFSET [28:24] | ВАМ | 5'h0 Refer to description of 
т = DLY_OFFSET 


CLKPOSRD_DLY_INV Нені... ды Read Data Posedge Delay Invert 


CLKPOSRD_DLY_OFFSET [20:16] | RW | 510 Refer to description of 
mm 454 Т DLY_OFFSET 


CLKCMDRD_DLY_INV LN Read Command Line Delay Invert 


CLKCMDRD DLY OFFSET [12:8] RW 1510 Refer to description of 
DAAN ДИ DLY_OFFSET 


— FINAN u Data Write Line Delay Invert 


CLKDATWR_DLY_OFFSET = RAW 1510 Data Write Delay offset. The highest bit 
indicates if it is add or sub. 
OFFSET [4]=0: CLKDATWR_DLY_VAL + 
OFFSET [3:0] 
OFFSET [4]=1: CLKDATWR DLY VAL – 
OFFSET [3:0]. 
If DLL DATWR СРТ EN--1, the offset is 
added after the proportion. 
E.g. If 
Clock cycle (CYC)== 5ns 
CLKDATWR DLY VAL (VAL) =="140, 
CLKDATWR DLY OFFSET (OFSET) == 
'h6, 
DLL СМТ(СМТ) == 'h20 
it means delay: 
(VAL/h100)*CYC + (CYC * OFSET)/ ON = 
('h40/h100)*5ns + (5п5 * 'h6) / 120 «2.2ns 


6.7.5.2.25 EMMC DLL STSO 


Description : EMMC PHY DLL STSO registers 
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IESEJEIEIEIEZEIEJEJERE: 


Reserved 


| Туре | 


59000000000 
"ас || а | ооо 7 


Мат 
е 


| Туре | 


Reserved DLL_ST DLL_CNT 


Value 
ваю [umo [esa — — 
пине | [RO [rno | Resowed tor venaeraseony ______ 
осени fuo |o |1 |nesened for venerascony — — | 


DLL LOCKED [18] S || If use DLL ,software should wait this value to 
1'b1 

DLL ERROR [17] 110 If use DLL , soft ware should wait 
DLL_LOCKED to 1’b1 and at that time ,this 
bit is 1700 


DLL_CPST_ST [16] (во [tho | Reserved for vender asic only 
277 7 ею [eo аа 
DLL_ST [11:8] во |4h0 | Reserved for vender asic only 


DLL_CNT [7:0] (во | вто | DLL delay cell counts of 1 cycle 


6.7.5.2.26 EMMC_DLL_STS1 
Description : EMMC PHY DLL 5751 registers 
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EMMC PHY DLL STS ( 0х0000 0000) 
= foale alale E 


Š CLKNEGRD_DLY_CNT CLKPOSRD_DLY_CNT 


ts а e ОВЦЫ с 


ка CLKCMDRD_DLY_ CNT CLKDATWR. DLY. CNT 


| Туре | 


Field Мате Bit Type | Reset | Description 
Value 


knes DY onr [тая Ro [sno | Resena for vewerascony — | 
[eikrosno ivon [8315 но [sno [eserves fr verderasicony | 
аксмояо ау CN [user [RO | ono [Resena for verderasicony | 
Гокоатма оэ ом [uo [no [вто | Resena for verderascony | 


6.7.5.2.27 EMMC_RAM_ADDR_BUF_L 


Description : EMMC Buffer Processing System Low address 


EMMC Buffer Process System Low Addr 
0x0220 ( 0х0000 0000) RAM_ADDR_BUF_L 
PET meme 1 RAM ADDR ВИЕ L[31:0] 


| Type | 


Field Мате Bit Type | Reset | Description 
Value 
RAM_ADDR_BUF_L [31:0] во | 3210 | Buffer Processing System address. 
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This register indicates the processing system 
address. 


Note: When Error Occurred, the Controller will stop work immediately, and all the FSM will reset.. 
Software may use these four register to find the error position and continue the next transfer. 


For controller, the BUFFER transfer and IO transfer data may not synchronized. When write, the BUFFER 
is filled first, then 10 is following; when read, the IO is work first, and BUFFER is following. In addition, the 
controller has 2 ping-pong buffer inside, that means, when write, the BUFFER may preceding two blocks 
than 10; when read the IO may preceding two blocks than BUFFER. These issued should be considered 
when software fix the error position. 


WRITE: 


The EMMC RAM ADDR ІО and ЕММС BLK ONT ІО is the actually write block to Flash. Software may 
use this address to do next transition start address. 


E.g. When an error occurred, these register value are: 
EMMC RAM ADDR ІО = 32'h8000 0600 
ЕММС BLK CNT IO =32ћ3 


That means, there are 3 blocks has been written to flash. The next ram address to write to flash (through 
IO) is 32'h8000 0600. 


Meanwhile, the following two registers are just for reference. 
EMMC RAM ADDR BUF = 3218000 0A00 
ЕММС ВІК СМТ ВИЕ 3215 


That means, the interior buffer has get 5 blocks data through DMA, but not means а! of them are write to 
flash. And the next ram address to get data is 3218000 0А00. The address has an exception, when the 
ADMA ERR STATE = 2'b01, the ADMA? is in Fetch State, the actually next address is not this value, it 
just indicate the ideal increased next address. 


READ: 


The EMMC RAM ADDR. BUF and ЕММС ВІК СМТ ВИЕ is the actually read block to Interior RAM. 
Software may use this address to do next transition start address (with exception) 


E.g. When an error occurred, these register value are: 
EMMC RAM ADDR BUF - 32'h8000 0800 
EMMC BLK CNT ВИЕ = 32'ћ4 


That means, there are 4 blocks has been written to flash. The next ram address to read from internal 
buffer (original source are flash) is 3218000 0800. The address has an exception, when the 
ADMA ERR STATE = 2'b01, the ADMA? is in Fetch State, the actually next address is not this value, it 
just indicate the ideal increased next address. Software should trace the actually next address based on 
the ADMA2 descriptors. 


Meanwhile, the following two registers are just for reference. 

EMMC RAM ADDR ІО = 32’h0 

ЕММС ВК СМТІО = 32'h6 

That means, the interior buffer has get 6 blocks data from flash (through IO), but not means all of them 


are saved on interior RAM. And the ram address is 327 10 means it is invalid, because the data is just 
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store on buffer, and where to save is not know (either increased for block count step, or changed to other 
address). 


6.7.5.2.28 EMMC_RAM_ADDR_BUF_H 


Description : EMMC Buffer Processing System High address 


EMMC Buffer Process System High Addr 
0x0224 —— ааа 0000) RAM_ADDR_BUF_H 


mk X eee 


| шше О RAM ADDR BUF H[31:0] 


| Туре | 


Field Name Type | Reset | Description 
Value 


| РАМ АООА ВЕН = |131:0] |ВО |320 |SeeRAMADDRBUFL = | 


6.7.5.2.29 EMMC_BLK_CNT_BUF 


Description : EMMC Buffer Processing Block Count 


ЕЙ ЕММС Buffer Processing Block Count ( 0x0000_0000) BLK_CNT_BUF 


31 ~ 
тр О шш C NK BLK_CNT_BUF 
| Туре | 


Field Name Bit Type | Reset | Description 
Value 
BLK_CNT_BUF [31:0] 3210 | Buffer Processing Block Count. 
This register indicates the processing Block 
Count. 
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6.7.5.2.30 EMMC BLK CNT IO 


Description : EMMC IO Processing Block Count 


[Л EMMC IO Processing Block Count ( 0х0000 0000) ВІК СМТ IO 


31 


UNE SN ВІК ONT ІО 


| Туре | 


Field Мате Bit Type | Reset | Description 
Value 


ВІК СМТ IO [31:0] 3210 | IO Processing Block Count. 
This register indicates the processing Block 
Count. 


6.7.5.2.31 EMMC_ADMA2_ADDR_ING_L 
Description : EMMC Processing ADMA2 Low address 


0x0240 EMMC Processing ADMA2 Low Address ADMA2 ADDR ING 
( 0x0000_0000) 
31~0 
| ОШ eee ADMA2 ADDR ING L[31:0] 


| Туре | 


Field Мате Bit Type | Reset | Description 
Value 


ADMA2_ADDR_ING_L [31:0] 3210 | Processing ADMA2 address. 
1) ADMA2 
This register holds byte address of executing 
command of the Descriptor table. At the start 
of ADMA2, The ADMA increments this 
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register address, which points to next line, 
when every fetching a Descriptor line. When 
the ADMA error Interrupt is generated, this 
register shall hold the Descriptor address 
depending on the ADMA state. 


2) ADMAS 


This register is set by ADMA3. The ADMA3 
increments address of this register. Which 
points to next line, when every time fetching 
a Descriptor line. When Error Interrupt is 
generated, this register shall hold the 
Descriptor address depending on the ADMA 
state. 


6.7.5.2.32 EMMC_ADMA2_ADDR_ING_H 
Description : EMMC Processing ADMA2 High address 


0x0244 EMMC Processing ADMA2 High Address ADMA2_ADDR | ма. 
( 0х0000 0000) 


б заво 


т шз 1 ADMA2 ADDR ING H[31:0] 


| Type | 


Field Мате Bit Type | Reset | Description 
Value 


ADMA2_ADDR_ING_H [31:0] | RO |3210 | See ADMA2 ADDR ING L 


6.7.5.2.33 EMMC_ADMA3_ADDR_ING_L 
Description : EMMC Processing ADMA3 Low address 
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0x0248 EMMC Processing АОМАЗ Low Address АОМАЗ ADDR _ №. 
( 0x0000_0000) 


“әң RN ADMAS ADDR ING L[31:0] 


| Туре | 


Field Мате Bit Type | Reset | Description 
Value 


ADMA3_ADDR_ING_L [31:0] 3210 | Processing ADMAS address. 
The ADMAS fetches one Descriptor Address 
and increments this filed to indicate the next 
Descriptor addresses. 


6.7.5.2.34 EMMC_ADMA3_ADDR_ING_H 


Description : EMMC Processing ADMA3 High address 


0х024С ЕММС Processing АОМАЗ High Address ADMA3 ADDR ма. 
== 0000) 
т ме s ADMAS3 ADDR ING H[31:0] 


| Туре | 


Field Мате Bit Type | Reset | Description 
Value 


ADMA3_ADDR_ING_H [31:0] |RO | 32'ho | See ADMA3_ADDR_ING_L 


6.7.5.2.35 EMMC_BUSY_POSI 


Description : EMMC Busy/CRC Status Position registers 
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EJCIEJEJEJEAEN 5 


Reserved CRCSTS Posi sts | READ sn POSI_ 


READ_BUSY_POSI_ 


CRCSTS POSI SET SET 


Field Name Type | Reset | Description 
Value 


—— s | Reserved | 
јар [m [mo ама 


MSTRS PROT [14:12] | RW | S'hO Master PROT attributes. 
It directly maps to the AXI master bus. 
AWPROT emmc and ARPROT етіс port. 
SDCARD CLK OE [11] RW | 7171 Control the Output enable of clock SD CLK 
0: Clock OE is 0 
1: Clock OE is 1 
SDCARD CLK IE [10] RAV | 171 Control the Input enable of clock SD CLK, 
0: Clock IE is 0 
1: Clock IE is 1 
CRCSTS POSI FORCE RW |1'hO CRC Status Position Force Enable 
0: use default value 
1: use CRCSTS POSI value 
(Debug or designer set only) 
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READ_BUSY_POSI_FORCE 


CRCSTS_POSI_SET [7:4] RAW 1410 


READ BUSY POSI SET [3:0] | RW 


6.7.5.2.36 EMMC_CRCERR_STS 
Description : EMMC CRC Error Status registers 


SC9832E Device Specification 


Read Busy Position Force Enable 
0: use default value 

1: use READ BUSY POSI value 
(Debug or designer set only) 


CRC Status Position Adjustment 


This register can adjust the sample position 
of CRC status, the need of this register is 
because of the HS200 or HS400 read data or 
CRC status may delay more cycles than 
legacy mode 

When CRCSTS_POSI_FORCE is set 1 this 
register is valid, else the actual value is used 
internal set value. 


Read Busy Position Adjustment 


This register can adjust the sample position 
of read busy, the need of this register is 
because of the HS200 or HS400 read data or 
CRC status may delay more cycles than 
legacy mode. 

When controller is read busy, the moment of 
stopping clock may be adjust through this 
register. 

When READ BUSY POSI FORCE is set 1 
this register is valid, else the actual value is 
used internal set value. 
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a EE EEE 


— Reserved 


Type 


ww 
R росовопоповопово 
И КС ВИС Е И ЕСИ ЕСИ 


ка DATA CRC ЕВВ 


| Туре | 


Field Name Bit Type | Reset | Description 
Value 


|____________| а | во |1690 | Reseved — | 


RDATA_CRC_ERROR [15:0] 1610 | (Debug only) 
Bit[15] : Neg 7 
Bit[14] : neg 6 
Bit[13] : neg 5 
Bit[12] : neg 4 
Bit[11] : neg 3 
Bit[10] : neg 2 
Bit[9] : neg 1 
Bit[8] : neg 0 
Bit[7] : pos 7 
Bit[6] : pos 6 
Bit[5] : pos 5 
Bit[4] : pos 4 
Bit[3] : pos 3 
Bit[2] : pos 2 
Bit[1] : pos 1 
Bit[0] : pos 0 
The BIT[15:8] just used in DDR mode. 
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6.7.5.2.37 EMMC_DEBUGO 
Description : EMMC FSM Debug0 register 


ootele alele lalalala e ee ne 


Reserved RECV_FSM 


R 


Е Е ЕС ЕЕ ЕВ Pm 


TRANS ЕЗМ Reserved CMD_FSM 


=. 
кө) Ф 
Ф 


= 
— Ф 
n 
Ф 


U 


Field Name Bit Type | Reset | Description 
Value 


CLK PAD OUT IND [31] ТО This bit indicate whether the pad clock is 
working or stop. 
0: clock is stopped. 
1: clock is working 


ваю но 
кески [пете[но ало [Oso — — | 
вм во рю ОИ 
пали [пая [но [em [oew 
[0 es [e |m ОИ 
CDF — wm |ю [sm Цеви o 


6.7.5.2.38 EMMC DEBUG1 
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Description : EMMC FSM Debug] register 
ЕЕ pelee EEE 


x Reserved 


Type 


| m В 
"- В Б ЕШ ИШ Е 
та е ае и ое е ео ао 


Nam АОМАЗ FSM ADMA2. FSM MST_FSM IO FSM 


| Туре | 


Field Name Type | Reset | Description 
Value 


esu nempe Nee a — — — — 
frowns ви ________| пала | по [em оа 
“онла row — mre [no sm (мими — — — — | 
шоғы Два e [xg sy — 


6.7.5.2.39 EMMC DEBUG2 
Description : EMMC FSM Debug? register 
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ЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕ Д 


RBUF64 | WBUF64 
е ио “FSM | FSM 


Type 


Tee [RO] mo | o| 
me he 
Гета I ЕНЕЛЕЛЕНІЕІ 


yd RBUF32 FSM | WBUF32 FSM DATA FSM ADDR FSM BOND FSM 


Type е ат тр тг 


Field Name Bit Type | Reset | Description 
Value 


s| р 
ССИ ГСС СИ СТИ 
ве rsu [итв no ло оно 
reure Ран [вла [no so [owun 
ТЕ ИИ [поло [no | по | оо 
mro — [er [no [ormo [oww 
App Jea [no [ew (оо — — | 
ow. sw — роо [no se оо — — — — — —] 


6.7.5.2.40 EMMC TRACE CFG 


Description : EMMC Trace Configure registers. 
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EMMC Trace Configure register (reset 0хЕ680 3300) TRACE СЕВО 
Ша Eee ЕЕ ЗЕЕ ЕСН НВ 


с TRACE_OVFLWTHRE TRACE_SMPPOS 


| Туре | R/W 


ЗЕЕ ЕЛЕЛЕЗЕЛ 


TRACE_CPST2THRE 


Field Name Bit Type | Reset | Description 
Value 


TRACE_OVFLWTHRE [31:24] | ВЛМ | 8'hE6 | Change point overflow threshold. 
When the change point is in the “last point” of 
the one cycle data window, then the 
compensating is not so easy, and may be no 
margin to compensate. The words of “last 
point” are expressed as overflow threshold. 
The unit is proportion of DLL_CNT 
If TRACE OVFLWTHRE == 'hE6, it means the 
overflow point is 
(hE6/h100) * DLL CNT= 90% * DLL CNT. 
That's to say in the 90% position of one cycle. 
(Just use in auto mode) 


TRACE SMPPOS [23:16] | RW | 8'h80 | Trace sample position. 
When the delay is calculated, which point to 
compensate in one cycle, or to say where the 
sample position in one cycle is 
The unit is proportion of DLL CNT. 
If TRACE SMPPOS -- 'h80F, it means delay 
(180/100) * DLL CNT = 50% * DLL CNT. 
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That's to say in the middle point. 
(Just use in auto mode) 


TRACE_CPST2THRE [15:8] RAW | 8733 | Trace compensates mode 2 threshold. 
When TRACE_CPST_SEL = 2, this register is 
the set threshold. 
The unit is proportion of DLL_CNT. 
If TRACE_CPST2THRE == ‘h33, it means 
delay 
(h33/h100) * DLL CNT = 20% ОШ СМТ 
(Just use in auto mode) 
R/W 


TRACE_CPSTDAT_EN Trace compensates data enable 
0: disable 
1: enable 
(Just use in auto mode) 


TRACE_CPSTCMD_EN Trace compensates command enable 
0: disable 
1: enable 
(Just use in auto mode) 


TRACE_CPST_SEL | 210 Trace compensates selection. 


0: Directly mode. Once the trace is done, the 
calculated delay phase is directly compensated 
on the delay line. 


1: Step by step mode. Once the trace is done, if 
the calculated delay value is bigger than used 
delay value, then the delay value is add one 
step (DLL_CNT [7:5]. 


This mode is make the assumption that the 
delay phase of read signal is change slowly. 


2: Threshold mode. Once the trace is done, if 
the difference of calculated delay value and 
now used delay value is lower than the set 
threshold, and then compensates the new 
value on the delay line. 


This mode is to avoid the big jump from one 
delay to another. 


(Just use in auto mode) 
TRACE_CLK_INV 110 Trace clock invert enable 

0: trace clock not invert 

1: trace clock invert. 

(Just use in manual mode) 


TRACE LINE SEL 110 Trace line selection. 
0: use command line to trace 
1: use data 0 line to trace 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 930 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


TRACE_AUTO_EN ! Trace auto mode enable. 


It is different from manual mode. Once it is 
enabled, the trace will auto compensate the 
delay value for the best phase to sample the 
read data. 

0: disable 


1: enable 


TRACE_MANU_EN у Trace manual enable. 


0: idle 
1: write active 


After once manual trace is done, the 

ТВАСЕ 5750 / TRACE_STS1 / TRACE_STS2 
will reflect the 32 trace clock count counter. 
Software will used it to derive the change point 
and the compensate value. 


It is write only, and auto clear to 0 after write 1. 


The trace function can search the proper point of sample clock. The trace enable sequence is below (eg 


for emmc) 
1. Ensure DLL is enabled; 
2. Set TRACE_AUTO_EN = 1’b1; 
3. Set TRACE LINE SEL = 191; 
4. SetTRACE CPST SEL = 2’b0; 
5. Set TRACE CPSTCMD ЕМ 1'b1; 
6. Set TRACE CPSTDAT EN = 1'b1; 
7. Disable error ints; 
8. Setcmd21 to emmc; 
9. Set TRACE CPST SEL = 251; 
10. Set cmd21 to emmc; 
11. Sequence finished and normal operation; 


6.7.5.2.41 EMMC TRACE STS 


Description : EMMC Trace Status register 
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16 
TR 


Reserved TRACE_CPST_COUNT 


зези | o Го Гого То То ПСО С СЕ [9| 5 [ | 9. 
в ее е ла и оо Та lels е То а То 


па TRACE_CPST_NS TRACE_CHG POS M 


веша | Те Г И Го lololo o[o[o[o[o[o[o [o| 


Field Name Bit Type | Reset | Description 
Value 


TRACE_CPST_READY [31] 110 Trace compensates ready. 
0: not ready 
1: ready 
In auto mode, when compensating operation is 
occurred, it is set to 1, else it set to 0, and it is 
completely automatic. 
In manual mode, when the 32 trace counter is 
counted, then the ready is valid; if software 
read this register or another manual trace is 
started the ready status is clear to 0. 
—an n 
TRACE_CPST_COUNT [23:17] | ROC | 7һ0 Trace compensates counter. 
In auto mode, it recorded how many 
compensating operations have been occurred. 
If the counter is overflow, then it will keep stay 
in 0x80 and won't accumulate. 
It is auto clear to O after read this register. 


TRACE CPST CLKPLRTY | [16] 110 Trace compensates clock polarity. 
0: Not invert 
1: Invert 


TRACE_CPST_NS [15:8] во |впо | Trace compensates value. 
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E.g. 

If DLL_CNT = ‘h41 (then unit delay is 0.23ns, 

see TRACE_DL_SEL for reference), 

TRACE_CPST_NS = 10, then the 

TRACE_CPST_NS = 10“ 0.23п5 = 2.3ns. 
TRACE_CHG_POS [7:3] Trace change position. 

In auto mode, the trace module will auto check 

the change point; it indicated which clock trace 

in 32 clocks is the change point. 

The value is 0 ~ 31. 


TRACE_DL_SEL [2:0] Trace delay between 32 clocks. 
It indicates the delay time between 32 clocks, 
It equal to DLL_CNT [7:5]. 
If DLL_CNT = ‘h41, then TRACE DL SEL = 2, 
if clock cycle is 5 ns, then the delay value is 
(bns /'h41) * (2+1) = 0.23 ns 


6.7.5.2.42 EMMC TRACE CNTO 


Description : EMMC Trace Counter 0 register 


TRACE_ | TRACE_CNT9 | ТНАСЕ CNT8 | TRACE_CNT7 | TRACE СМТ6 Mrs 


RO RO RO 


TRACE CNT2 | TRACE СМТ1 


Field Name Type | Reset | Description 
Value 
TRACE_CNT10 ~ [31:0] во | 3210 | Reserved for vender asic | Reserved for vender asic only = 
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6.7.5.2.43 EMMC_TRACE_CNT1 


Description : EMMC Trace Counter 1 registe 


r0x027C EMMC Trace Counter 1 register (reset 0х0000 0000) 
T 


TRACE CNT2 | TRACE CNT1 | TRACE CNT1 | TRACE CNT1 | ТВАСЕ_СМТ1 


Field Name Bit Type | Reset | Description 

Value 
TRACE CNT21 ~ [31:0] 3210 | Reserved for vender asic only 
TRACE_CNT10 


6.7.5.2.44 EMMC_TRACE_CNT2 


Description : EMMC Trace Counter 2 register 
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5 
TR 


Nam | TRACE_CNT3 | TRACE_CNT3 | TRACE_CNT2 | TRACE_CNT2 | TRACE_CNT2 
0 9 8 7 


| Туре | ВО 


i 0000000000 


ре е е Г 


Ри TRACE _ Ша. _CNT2 | TRACE_CNT2 | TRACE_CNT2 | TRACE_CNT2 | TRACE_ 
CNT26 4 3 2 СМТ21 


и. 7 а таш ж 


Field Мате Bit Type | Reset | Description 

Value 
ТААСЕ_СМТЗ1 ~ [31:0] 3210 | Reserved for vender asic only 
TRACE_CNT21 


6.7.5.2.45 CARD_DEBOUNCE 


Description : Card de-bounce parameter 
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ЕЛ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛ 


E Reserved 


| Туре | 


EJEJEIEIEIESEIERKSERERESESERERERES 


K K . A? 


Field Name Bit Type | Reset | Description 
Value 


mes [no [zen [Reeves — — — — — — 
[men — m [memo |беһмегене — — | 


6.7.5.2.46 САВО PROT CFG 


Description : Card protect config signal 
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ЕЛ EES EEE 


Reserved 


| Туре | 


паре ее п СИ e e tele] 13 


BATTERY_DEB_CN 
Reserved T МА. 


RO 


Zt 4 ШЕНИН 
Rese 
t 
Field Name Bit Type | Reset | Description 
Value 


|___________| етар | по |2ото [Reseed пп 


[7:4] RAW 1418 Battery debouce conter value, 
BATTERT DEB СМТ VAL Default : every 8 cycles of ск emmc sd 
5-2... 7 once of battery detect signal 


BATTERY_DEB_EN | Battery debouce function enable | debouce function enable 


CARD PROTECT 2. feature is used,this bit should be 


CARD_PRESENT | Card present signal — | present | Card present signal — | 
BATTERY_PRESENT i ДЫ Ж Battery present signal 


Card power lose and card remove protect sequence: 
1. Set ОЕВ ЕМ = 1; 
2. Set CARD_PRESENT , BATTERY_PRESENT to predefined value. 
3. Set CARD_PROTECT = 1’b1; 


6.7.5.2.47 DLL_BACKUP 
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Description : DLL USED BACKUP SIGNAL 
ЕЕЛЕЛЕСЕЛЕЛЕЛЕЗЕЛЕЛЕЗІЕЕЛЕЛЕЛЕЛЕЛ 


Reserved 


е 


| Туре | 


Е.ЕЛЕЛЕЛЕЛЕШЕЛЕЗЕЗЕЛЕЗЕЗЕНЕНЕЛЕНЕЙ 


B Reserved 


ll .  .. в | в | В/ | в | В/ 
м | уу | уу | м | м 


һы 
Field Name Type | Reset | Description 
Value 


OE_EXT_OPTIONAL j RAN | 10 EET RUE ext optional( Reserved for vender asic 
only) 

RF DLL SLICE EN VALUE | [3] RAV | 170 Force slice en value( Reserved for vender 
asic only) 

RF DLL SLICE EN FORCE m. slice enable( Reserved for vender asic 

RF DLL BACKUP VALUE [1] RAN | 17 Force dll use backup mode value( Reserved 
for vender asic only) 
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RF DLL BACKUP RAN | 1700 Force dll use backup mode( Reserved for 
vender asic only) 


6.7.6 Application Notes 


6.7.6.1 ADMA3 example 
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: | Data 
Write Descriptor Read Descriptor BE Link 
N Nop 
АРМАЗ INTG DESCRIP ADMA3 INTG DESCRIP 


ва. 0000 [ТОТО 
^1. 0008 [ОТО 
^1. 0010 ОТ 


на. 0000 БМ Фе DEON) о. 
на. 0008 Босоо - 
h1_0010 ОБО о 


vo.g hl 0360 


ADMA3 CMD DESCRIP 


ва. 0080 [GRIER ТБООТООТ — 
ва. coss ГЕТТО 
^1. 0090 ГАО 
ка 0098 [CMD/TRAN- B0UIOIT 1 
ва. ооло ТОО 
^1. оола ВОО ТОО 
ва. 0050 ООО L 
ва. 0100 ВТО 


ADMA3 CMD DESCRIP 


ва. 0200 Бахави ТБООТООИ — 
^1. 0208 [SIZEST2TIIIBOOTODT] 
ва. 0210 АТВ 
ва. 0218 ПОЛА БОТОВ 

^1. 0220 Проб 60000 ВИ 
ва. 0228 [ООО N 
h! 0230 [82-4000 4 100001 DH 
ва. 0238 [ВОО 


ADMA3 CMD DESCRIP 


ва. 0500 [CNTTG ROI] - 


^1, 0308 [ЗОО 
ва. 0810 АООТ 

ва. оз1в Гато) 

hI 0820 [а 3000 3 Б100001 JN 
^1. 0328 [ЯВ ОКО 
h1_0330 БОСКЕ N 
ва. 0338 [ОВО 1. 


ations, Inc., Соп ай, 


ADMA3 CMD DESCRIP 


ва. 0080 [ХАРВИ 
^1. 0088 [ЕТО 
^1. 0090 ГАО БОТ 
^1. 0098 Гетото) 
ка ово Внос ab 10000 ВИ 
^1 00A ВВОЗ 
ва. 000 Бобо ЕЕЕ 1. 
ва. 0100 [8750006 тосоо 


ADMA3 CMD DESCRIP 


ка 0200 ПАВ 00700100 
^1. 0208 ГЕТТО 
ва. 0210 ARGU 
ва. 0218 [EMIDITRANCBOGIGIIS] 
^1. 0220 [ВОО 
ва. 0228 0000008 N 
^1. 0230 [ВОС 
^1. 0235 MR 


ADMA3 CMD DESCRIP 


ка 0300 [ONT 
ва. 0308 [ТИТО 
ва. 0510 ARGU 
ва. 0518 Ветхого 
^1. 0320 [ВОО СЗО 
һ1_оз2в [Бано тосо 
ва. 030 [ОКЗ N 
h1_0338 ГОТ 1. 


n1 0368 [RETO атоо 1.0368 ТОО ТОО 
75 document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


2522 


(Се $РВЕАОТВИМ" 


SC9832E Device Specification 
Figure 6-8 ADMA3 example 


6.7.6.2 Tuning sequence 


Disable error ints 


У 
Reset cmd and data paths |:--- 


Send command 21 


y 
Check resp 


Y 
Step CLKCMDRD DLY VAL 


v 
Reset cmd and data paths 4«— ——34 


Send command 21 


У 
Check read datas 


Y 
Step CLKPOSRD_DLY_VAL 


Y 
Count out the fine delay 
value 


v 
Set the fine delay value 


v 


Finish tuning 


Figure 6-9 tuning sequence 


6.7.6.3 Timing slect 
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Ери | | Error 
ж 1 >< 
а md | Right daga/cmd ў data/cmd 
> 
0 255 
The fine point x 
X=round ((х1+х2)/2) | x2»xl 
Right | Error data/cmd | Right | 
data/cmd | | data/cmd | 
> 
0 The fine point x 255 
Y-(x1*x2) /2 +128 
Х=у (y<256) 
Х-у-256 (у>-256) 


Figure 6-10 the fine tuning point 


6.7.6.4 Timing adjust 
Write delay Read delay Command delay 
sdr 50Mhz Don’t touch scan scan 
100Mhz Don’t touch scan scan 
200Mhz Don’t touch tuning scan 
ddr 50Mhz Ox7f scan scan 
200Mhz Ox3f Ox3f Hs200 mode 
scan value 
6.8 NandC 
6.8.1 Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the read/write 
interactions between the specific RAM and the external NAND flash memory unit. It used micro- 
instruction to implement all the NAND command. To speed up the throughput of data read or write, three 
buffers (ping buffer, pong buffer and spare buffer) are co-worked to wrap the RAM data movement and 
ECC en-decoding process, also the repeat function will enhance this effect. To flexible, software can 
implement the same process by decomposing the auto mode to individual manual mode, e.g. only master 
RAM movement, only NAND read/write operation and only ECC en-decoding. 


This controller support the NAND flash with x8 bus width, with page size of 512 Bytes / 2K Byte / 4K 
Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density of no limited, with address cycle of 3/4/5 or 
more. 
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Moreover, and internal hardware ECC encoder and decoder are provided to accelerate the data 
throughput. 


To improve the data throughput, it support the ОМҒІЗ.0 and toggle interface, 
Features 


e Compatible to ONFI V1.0 

e Compatible to Toggle2.0 

e Compatible to ОМА V3.0 (no RE_n/DQS as a complementary signal pair) 
e Support bus width of 8 bits 

е Support page size of 512 / 2k / 4k / 8k / 16k / 32k 

e Support address cycle of 3/4 / 5 or more 

e Support папа density of no limited 

e Support sequential read or write at most 256 pages at once 

e Support hardware ECC encoder and decoder 

e Support ECC protect both main part and spare part 


e Support ECC of 1/2/4/8/12/16/24/32/40/48/56/60/62/64/66/68/70/72/74/76/78/80bits with 
main info length at most 1k Bytes 


e Support Randomizer 8 polynomials or 1 polynomials 

e Support Randomizer polynomials coefficient configurable 

e Support Randomizer polynomials depth configurable from 3 ~ 32 
e Support multi-plane operation and cs multi-plane 

e Support free page operation 

e Support power down protection 

e Support папас control io to 133MHZ 


6.8.2 Signal Description 


6.8.2.1 Interface Signals 


Table 6-10 Signals List 


[meme — Tio [wan [Denim — —  — 


AHB Interface 


AHB Slave Signals rook 4 Standard AHB Slave signal 


Гане ман Sionas | |__| Senda rB Mamasa NNNM 
[ramping Sionas | | [базе NN 
[rant Pong signals | |__| Capaciyor коване 
[raw Spare Sionas | оваква NN 


RAM Configure 
Signals 


Capacity of 256x4 Bytes 
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Гомо [uo [wan Грен 


System Interface 
СІК nandc | МАМОС clock signal 


1 
Ptest icg mode ГЕ ГИН NANDC clock gate test mode select 
Ptest_sacn_mode ' | | NANDC scan test mode select 

1 


Int_req_nandc О NANDC interrupt signal 
PAD interface 


Pad_out_nandc_wpn | O NandFlash write protect (active low) 


1 
| Рай ош папас сеп |O [2 | NandFlash chip enable. (active low) (2 CS) 

Pad ощ лапае айе [o |1 | Мапабвенадйееваен сменой — — | 
(Рад ош лапае ве [o |1 | NandFlashcommandiath aive nigh) | 
[Pa ош папастеп |O |1 | NandFlashreadenebleacivelow) _____ 


Pad_out_nandc_wen о |1 | NandFlash write enable (active low) 
Pad_out_nandc_data ° в | NandFlash write out data 
Pad_in_nandc_data UHE el NandFlash read in data 
Pad_in_nandc_rbn ОГА ча NandFlash ready/busy signal (busy low) 
Pad_oe_nandc_data о м ~“ NandFlash data output enable 
Pad_ie_nandc_data о UN | NandFlash data input enable 
Pad in nandc dqs NandFlash дав signal 
Pad oe nandc dqs NandFlash dqs output enable 
Pad ie nandc dqs NandFlash dqs input enable 

PHY interface 


Nandc phy. xxx 


== 


6.8.2.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply functions are as 
following: 


pCi |012 |003 | emme | 
wpn wpn wpn emmc 9101 


рай cenlo] [ce — ceo [cond |- | 
рад сеп] [cent [cent е 
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cle cle епо d[6] 
ale emmc 9171 


S emmc_clk 


| г— 
© 
| 


6.8.3 Function description 
The NANDC application is as below. 


CHIP 


б TES NFC 2 
==} 2“. 
Bus NFC I/F 


Figure 6-11 NANDC Block Diagram 


OS Iss 


The NANDC can read or write external Nand Flash Memory, it supports up to 2 devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to internal memory, then 
transferred to specified RAM address; when write, NANDC transferred RAM data through AHB Master to 
internal buffer, and then to send them to external Nand Flash memory. 


6.8.3.1 Function Abstract 


The NANDC controller including a main Nand FSM generating the read write sequence that meet Nand 
Flash interface, a read / write FSM pre-paring and post-paring the need Nand Flash data, a memory 
control unit that switch the buffer read / write clock domain between AHB clock and NANDC clock, an 
ECC unit that encoding or decoding, an AHB master unit that transferring data to or from specified RAM 
address, and some control logics. The NANDC internal block diagram is as following: 
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Ping(A) / 
Pong (B)/ NAND 
Spar (C) FLASH 


Buffer 


Controller 


AHB Bus 


Figure 6-12 NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — В — C buffer. 


6.8.3.2 Nand FSM 


This FSM is used to generate the read and write sequence that meet Nand Flash requirement. It including 
two individual FSM (NANDC CURT & SUB CURT), they are co-worked to generate the timing. 


The NANDC CURT is just the interpretation of the instruction batch; the SUB CURT is the detail 
disassembly of the МАМОС CURT. The following will explain the relationship of different SUB. CURT with 
different instruction NANDC СИНТ. 


SUB ACS SUB RWL SUB. ACE SUB RWS | SUB RWL | SUB RWH | SUB RWE 
NFC_ICMD / МЕС ADDR NFC IDST 
SUBE || Sup warn (SUB | SUBS | SUBE ММ SUB | SUB_ | SUB_ |SUB | SUB_ | SUB_ | SUB_ | . SUB | SUB_ | SUB_ | SUB_ 
RWS = STR | RWL | RWH RWL | RWH | END | WAT | STR | RWL | RWH RWL | RWH | END | RWE 


NFC_MRDT / МЕС MWDT/NFC SRDT/NFC SWDT 


The SUB ACS 
/ SUB ACE / SUB RWS/ SUB RWE are used to delay for some time to meet NandFlash requirement. 


The SUB RWL is used to active the REN or WEN signal 

The SUB RWH is used to de-active the REN or WEN signal. 

The SUB WAIT is used to wait for the writing data to be prepared or read data to be transferred to RAM. 
The SUB STR/ SUB END is used to flexible the control signal. 


The SUB CURT are not participate in some other instruction, like INOP, WRBO, WRB1, DONE and 
CSEN. 


6.8.3.3 Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from AHB master to 
NandFlash to write, or transferred NandFlash data to AHB master to RAM, even during which do the ECC 
encoding or decoding. These FSM wrapped the NandFlash read/write, AHB master transferring data, and 
ECC operation, even added repeat function to improve the data throughput. 
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They are worked at the same time with the Nand FSM, also can be say be driven by the Nand FSM. 


The Read function is transferring NandFlash data to RAM through Buffer. 


[км — Buffer 4 =a NandFlash 


The read FSM is as following: 


Figure 6-13 Read FSM 
This FSM compatible for both page size 512 Bytes and bigger than 1K Bytes (2k / 4k / 8k...). 


IDLE: When the read command is coming, the state entered to JUDG state, 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then entered 
to JUG M state, else if spare area are apart to the main area, then entered to JUG C state. 


JUGC: if the spare buffer is full, then entered to WAT C to transfer it, else go to RCV С to received data. 


WAT C: wait for the Nand FSM of МАМОС CURT entered to SRDT to make sure that the spare can be 
move away to RAM, and go to MST C to do the transferring operation. 


MST С: transferred data to RAM, after done, go to RCV_C. 
ВСУ С: received spare read data, and then go to JUG_M 


JUG M: if the sector is not equal to the set sector number, then go to WATM for the Nand FSM received 
one sector data, 


WATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if the ECC is enabled, 
or go to MST M to transfer these data to RAM if ECC is disabled. 


ECC: after done, go to MST M. 


MST M: after transferred done, go to MST S if the main & spare are in Joint (or to say 512 Bytes Nand), 
or go toM DON. 


M DON: go to JUG M for next sector operation. 


In JUG M state, when all sectors are transfer done, then go to JUDG state, in JUDG state, when all 
repeat number is over, then go to the last path of JUG. C -> WAT C -> МТ C -> DONE -> IDLE. 


In the Read FSM, there are 4 main states need to pay attention; they аге MST C, MST M, MST. S and 
ECC. The MST C and MST_S have just one valid for each NandFlash type, the MST C is for 2k/4k/8k 
апа МТ Sis for 512Bytes page. 


The Write function is transferring RAM data to NandFlash through Buffer. 
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The write FSM is as following: 


Figure 6-14 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 


JUDG: If the spare area is not apart with main area, that to say the page size is 512 Bytes, then entered 
to JUG_M state, else if spare area are apart to the main area, then entered to JUG_C state. 


JUGC: if the spare buffer is empty, then entered to MST_C to transfer data from RAM to internal spare 
buffer, else entered WAT_C to wait for it is empty. 


WAT _C: wait for the Nand FSM of NANDC_CURT entered to SWDT to move data from buffer to 
NandFlash, then go to MST_C to transfer next spare data from RAM to spare buffer. 


MST_C: if spare transfer done, then go to JUG_M state. 
JUG_M: if the sector is not equal to the set sector number, then go to WATM. 
WATM: wait for one of the ping-pong buffer is empty, then go to MST_M. 


MST M: transfer one sector number of data from RAM to internal ping-pong buffer, then go to MST_S if 
the page size is 512 Bytes and spare area data is existed, else go to ECC if ECC is enabled, or else go to 
E DON. 


MST S: transfer all spare data to ping or pong buffer 
ECC: after ECC is done, go to E DON. 
E DON: Flexible control states, unconditional go to JUG M state. 


In JUG M state, when all sectors are transfer done, then go to JUDG state,in JUDG state, when all 
repeat number is over, then go to the DONE sate. 


There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are worked in one of 
the 4 states. The Ping and Pong can't work together, but in turn, the Spar buffer can work together with 
Ping or Pong buffer or alone. 


Because the relationship between the Nand FSM and the three buffers is more important than the 
relationship between the NandFlash FSM and the Read FSM, then following is the demonstration about 
the NandFlash FSM and the three buffers. 


6.8.3.3.1 4kbytes page size read 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as example. 
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4K Page Read, Repeat=2, Sector Size=1K, Sector Num =4 | 


Repeat 1 
Nand -CMD J АГ [CMD М 
FSM | 0x00 | 0x00 | 0x30 0x05 | 0x00 | ОХЕО 


Read си А в А 
Read ШЕГІ 
Кереа( 2 


Nand | CMD Al CMD n М 
FSM | 0х00 | 0x01 | 0x30 |WaitRB 0х05 | 0х00 | ОХВО 


RAW R 
Read B С P = B S 


FSM Е 5 


Figure 6-15 4kBytes Page Read 


0+7 
129, 
THO 


+O 
с 
ЕЭ 


Note: 

A: Indicate Ping buffer is working. 

B: indicate Pong buffer is working. 

С“: indicate spare data is writing from NandFlash to spare buffer 
CR: indicate spare data is reading from spare buffer to RAM 


C+0/1/2/3: indicate the which sector of spare buffer is working 


Regardless of the Command and address, or even the WaitRB, we just care about the SRDT апа МАРТ 
in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat = 1. This is the first time that Read FSM encounter the SRDT of Nand FSM, then it will read 
all Nand Flash spare data to C buffer, in MRDT, the ReadFSM wait for Nand FSM read one sector of 
main data to A buffer, then A buffer data can do ECC decoding (A and C buffer are working at the same 
time now), and then to transfer to RAM. At the same time, MRDT are reading new sector of main data to 
B buffer. In other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are all done. 
After MRDT fill the B buffer full, then Read FSM will do anther ECC and do transfer procedure. 


After all 4 sectors are read done, MRDT is done and wrap to the first instruction to execute, and the Read 
FSM then to do the last ECC and transfer procedure of repeat 1. 


When Repeat =2, and SRDT is coming, the Read FSM first transfer the existed C buffer data to RAM, 
and then enable the SRDT to read new spare data to C buffer as repeat 1. 


In MRDT, it is just like in the repeat 1 procedure. 

In the end of all repeat number is done, the finial C will be transfer to RAM by AHB master which is 
controlled by Read FSM 

6.8.3.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 read as example. 
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Repeat 1 
СМО | АТ Е 
0х00 | 0x00 WaitRB [MRBI] 
Repeat 2 
Nand | CMD Al я 
FSM | 0x00 | Охот |WaitRB 
Read A B 
FSM 


Figure 6-16 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 512 Bytes page read 
has no SRDT in Nand FSM domain and has no C buffer participate in in Read FSM domain, also the 
spare data are located in the A or B buffers. 


When meet the MRDT state, 512 Bytes + 16 Bytes data will be read to A buffer in repeat 1, and the Read 
FSM will do ECC and transfer data to RAM only happened in buffer A. In repeat = 2, all scene are the 
same. 


6.8.3.3.3 4kbytes page size write 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as example. 


АК Page Write, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 


Nand | CMD Al CMD AO - 
FSM | 0x80 | 0x00 Ox85 | 0х00 UHR 
w R w 


FSM (el (2) 
+ + + + + + 

Repeat 2 В + ы 3 Е |Ң 
Nand | CMD Al CMD AO : 
FSM | 0x80 | 0x01 0х85 | 0х00 WaitRB 

R 
Write A B 
FSM е я 
N 


Figure 6-17 4kBytes Page Write 
Note: 
С“: indicate spare data is writing from RAM to spare buffer 


CR: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the MWDT and SWDT 
in the Nand FSM, and the three buffers of A/B/C in Write FSM. 


The difference between 4K read and 4K write of Nand FSM is that the instruction sequence is MWDT - > 
SWDT (main in first and spare latter), but not SRDT - > MRDT (spare in first and main latter). 


The difference between АК read and АК write of Write FSM is that the C / А / В buffer are working before 
the MWDT state in Nand FSM. In writing process, the data should be prepared before it can be send to 
NandFlash, so if the A or B buffer is empty, the AHB master will send data to either of them depending on 
which of them are in writing turn. 
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Pay attention that, before all A or B buffer is filled, the C buffer is filled, it is because the ECC need the 
spare data to participate, and the spare data should be prepared at first. 


Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send spare data to 
NandFlash. After the SWDT, the previously prepared spare data is send to Nand Flash, and the next 
spare data will be filled to spare buffer and the next ping-pong operation will be coming. 


In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and no further 
operation of Write FSM will do. 


Note that, if ECC is disabled, then the waiting for the SWDT to send data to NandFlash won't happen, 
and the ping-pong buffer will not wait for any other condition other than just wait for the empty of itself to 
fill. 


6.8.3.3.4 512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 write as example. 


512 Page Write, Repeat=2 


Repeat 1 
Nand | CMD Al я 
Write A B 


FSM Repeat 2 


CMD T AI - 
0х80 | 0x01 [МОТ E 


Figure 6-18 512Bytes Page Write 
The A or B buffer is prepared before it needs to transfer data of MWDT state, it is simple to understand, 
and no further demonstration need. 
6.8.3.4 Memory Control 


There are three memories should be controlled, and they all worked in two different clock domain, the 
AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, transfer data to/from AHB 
Master. 


To simplify the design, the control logic is worked in NANDC clock domain, and the AHB domain transfer 
is worked in the safe-period that all NANDC clock domain register is stabled. 
6.8.3.5 AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, and another as burst 
parameters generating. 


The master support byte aligned data address but not only word aligned that means the start address can 
be any bytes. 


The master support any length bytes data to transfer, the internal splitting mechanism will split the un- 
integer word to proper size of burst to transfer. 


Also, it support 4 type of endian to read or write RAM data, please see the register table for the detail 
endian set. 
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6.8.3.6 Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting (ECC) module. It 
supports configurations of different parameters including coding size, redundancy size, and correct 
capacity. 


The main function is to check and correct errors when read and write Nand Flash. When write (or to say 
program) Nand Flash, starting this module to encode the write data and modified and save the encode 
data to the spare area; when read Nand Flash, starting this module to decode the read data and correct 
the error data either in main area or spare area. 


In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and decoder. The supported 
information and redundancies configuration as following: 


/2/4/8/2/16/24/32/40/48/56/60/62/64/66/68/70/72/74/76/78/80 


Table 6-11 ECC Mode List 


ECC Mode Correct-Capacity Redundancies Bits Redundancies Byte 
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6.8.3.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 


Note: сік 2x and СІК 1х have relationship about Phase: The Posedge edge of Clk 2x must be in the edge of clk 1х 
СІК 1x 


| | 
СІК 2x 


Step 1, Get Data c 


1 and Dqs_ 


ctl from Control which synchronized by clk 2x 
dqs_ctl 


DO 
Data ctl 


D1 D2 D3 


Step 2, Re-sync data ctl and dqs ctl to ommit the 


path delay from control to PHY 
dqs reg 
Data reg DO DI D2 D3 
Step 3 (ASIC) , Delay clk 2x use Delay cell by 90 degree (Key point) 
Clk 2x Ду 
Step 3 (FPGA), 


Invert Clk 2x. (Key point) 


СІК 2x inv 


Step 4, Launch data use CIk 2x d 


dqs reg 
Data reg Nro | р р | рз | 
Data Wr DO DI D2 D3 


Step 5, Output Dqs reg and Data_wr 


they are PAD 005 and PAD DATA 
PAD DQS = das reg 


PAD DATA OUT - Data Wr 


DO DI 


D2 D3 


Figure 6-19 Write Data Timing of ONFI2/3 Toggle 


Read Data Timing of ONFI2/3/Toggle 
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Note: clk 2x and СІК 1х have relationship about Phase: Тһе Posedge edge of Clk 2x must be in the edge of clk 1х 


СІК 1х 


СІК 2х 


Step 1, Get “Кеп out" from Control which is synchronized by clk 2x 


Ren out 


Step 2, Re-sync ren out with СІК 2x to ommit the path delay from Control To phy 


ren reg 


Step 3, Output signal PAD REN to NandFlash chip 


PAD REN = ren reg 


tDQSRE 
Step 4, Get DQS and DATA IN from P. 
~ 
PAD_DQS 
PAD DATA IN DO DI D2 D3 D4 DS D6 D7 D8 D9 


Step 5, Generate signal Clk_samplep_gate апа Clk_samplen_gate according to РАО DQS 


Clk Samplep gate 


Clk Samplen gate 


Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk samplep and Clk samplen (Key point) 


CIk Samplep 
CIk Samplen 


DO DI D2 D3 D4 DS D6 D7 D8 D9 


Go by the delay, Clk_samplep is in the center of even data, and Clk_samplen is in the center of 
odd data, then it’ s ready to sample data. 


Step 7, Because tDQSRE is not a very time but a round time, the DQS and DATA can be get at very time, we 
need register them to buffers, and get the data at the right time 


Clk_Samplep 
Clk_Samplen 


Sample ров гер0 


a. 

Y 
= 
© 


D8 
Sample_pos_regl D2 D10 


Sample ров гер2 D4 D12 


Sample_pos_reg3 D6 


Sample_neg_reg0 D1 D9 


Sample_neg_regl D3 Dii 


Sample neg reg2 D5 


Sample neg reg3 D7 


Step 8, according to the round of tDQSRE, We can deduce when the дата has been sampled, then control give signal Clk_rd_sample_en to get data 


Clk_rd_sample_en 


Gated realy 
sample signal 


Clk_samplerd 


Recover 61116 : 
width data in [Sample neg, sample ров) 


СІК 1х 


DIDO D3D2 0504 0706 2908 


Figure 6-20 Read Data Timing of ONFI2/3 Toggle 
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6.8.3.8 Randomizer 


NandC support randomizer which is а LFSR to ХОР the 8bit 10 data to make the “0” and “1” balance in 
one block in both x and y direction. 


The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 


As an example, the polynomial Y = Х^13 + Х^4 + Х^З + ХМ + 1 can be implanted: 


OutPut 


T 


Е 2 : 2 
В12 В11 В10 В9 R8 


Х^13 Х^12 Х^11 Х^10 Х^9 X^8 Х^7 х^ X45 Х^4 X43 Х^2 Хм 1 


Figure 6-21 Fibonacci LFSR 


А. 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


1 X^ Х^2 X43 Х^4 Х^5 х^6 Х^7 X^8 Х^9 X10 X^11 X^2 X^13 
Figure 6-22 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for randomizer where 
high throughput is important. Our design used Galois LFSR to implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get the same output 
stream phase; the seed (initial value of registers) should be carefully configured. That means if you want 
to use Fibonacci LFSR, the seed should do a transform. 


Please refer to the article for detail. 


"Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois Configurations" 
Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 164 46 Kista, Sweden. 


6.8.4 Legacy Nand Micro-Instruction 


6.8.4.1 Instruction Format 


There are 3 instruction types. 


Table 6-12 Instruction Types 


: mau a 
ypet 
Па БЕНЕН ra 


Type2 
i 
Type | msg (| mq | W | 
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[mm | — оо. 


Table 6-13 Instructions List 


Instruction 
Code Type Description 


Send one command to Nand Flash. 

Command support by all kinds of Nand Flash. E.g. 
0x00,0x80,0x10 etc 

Active one command latch cycle. 


Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Nand as one 
input address. 


Active one address latch cycle. 


This instruction is the only 4bits instruction of all, it 
located in the [7:4] of the instruction, and the low 4 
bits of [3:0] indicate the added step of next repeat 
cycle. Please see following for the detail 


Wait for the end of Nand busy, to detect the 
positive edge of А/В input signal 


Wait for the end of Nand busy, to detect the high 
level of R/B input signal 


Wait for the end of Nand target1 busy, to detect 
the positive edge of R/B input signal 


Wait for the end of Nand target1 busy, to detect 
the high level of R/B input signal 


Start auto polling device status; ParameterO is 
used as the number of read status instructions. 
Parameter is used as polling period, max 256 
nandc clock cycles. This instruction should be 

used together with read status commands. 


Main Read Data 8'hD0 4/2 Main data buffer read operation. 
(MRDT) Active numbers of REN latch cycles 
Main Write Data 8'hD1 4/2 Main data buffer write operation. 
(MWDT) Active numbers of WEN latch cycles 
Spare Read Data 802 4/2 Spare data buffer read operation. 
(SRDT) Active numbers of REN latch cycles 


Spare Write Data 8'hD3 Spare data buffer write operation. 


6.8.4.2 Instruction Abstract 
Command 
j 1 
Address A'hA 3 
(ADDR) 
Wait RBO g'hBO 2 
(WRBO) 
Wait RB1 g'hB1 1 
(WRB1) 
Wait RB10 , 
Wait RB11 g'hB3 1 
(WRB3) 
Start Polling 
4ЋЕ 3 
` au 
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Instruction 
Code Type Description 
(abbr.) се [type би 00000000000 


(SWDT) U | |! Active numbers of WEN latch cycles 
ID/Status Read shop |1 ID or Status read operation. 
(GETD) Active numbers of REN latch cycles 
ID/Status Write НОЕ 1 ID or Status write operation. 
(SETD) Active numbers of REN latch cycles 


; During the processing of the operation, this 

DeactiveCS | | 

= ӚТСЕ 1 instruction can set the CS low ог high temporarily 
(CSEN) to save power 
Nop Instructi 

и 8'hF0 1 Wait for some idle clock cycles, at most 256 cycle 
(INOP) 
Switch cs 

8'hFE 2 The indication of instruction switch cs. 

(SCS) өне [2 meterse ihm 00 | 
Dene пешеп ӨТЕР 2 The indication of instruction done 
(DONE) | 


“1/2”: indicate this instruction can be configured to type1 or type2 instruction depending on the valued of 
register SECNUM IN INST, if SECNUM_IN_INST is O(default), then it is type2, else it is type1. 


Note: 


Another arrangement of the three types of instruction: 


Table 6-14 Type of Instructions 


мята) мово 
маз мово | 


soren erem — | — 
wow — 9e — | — — — 
m — | р 
Bm — | О 
СЕ | LE 
LONE О 


Note: 
B=1, means SECNUM IN INST=1; 
B=0, means SECNUM IN ІМ5Т-0. 
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6.8.4.3 Instruction Detail 


€ ICMD: This instruction active the CLE for one command cycle. It is used for send 
command to NandFlash. 


€  ADDR: This instruction active the ALE for one address cycle. It is used to send address 
to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits as others, the 
low 4 bits will play an important role in the new design structure. For this design support 
the NandFlash instruction to repeat for some times, this will let read or write multiple 
pages come true. Because the instruction just be configured once, and the page address 
is changing, a new instruction type of type3 will be competent for this work. 


The higher 4 bits of instruction "A" indicate this is and address instruction and the lower 4 bits of 
instruction indicate the adding step of next repetition. E.g. 


If REPEAT. NUM 4 (value=3) and the address instruction is *00A2", then for each repetition, the address 
is: 


Repeat cycle 0: address = 0x00; 
Repeat cycle 1: address - 0x02; 
Repeat cycle 2: address - 0x04; 
Repeat cycle 3: address = 0x06; 


e  WRBO: This instruction will wait for the positive edge of the R/B input signal. Software 
should make sure that there is must be this signal before uses this instruction, if there is 
no R/B signal or not sure, for example, Nand boot code use some try process are not 
sure if there is R/B signal, then the FSM will be deadlock. 


е  WRB1: То resolve the R/B signal not sure deadlock, a new instruction is added. It didn't 
detect the positive edge of the R/B signal, but delay for some time to detect the high 
level of R/B signal. To delay for enough time, and then to detect the R/B level, it can 
replace the detecting of positive edge of R/B, and with the advantage of avoiding the 
deadlock; it is especially used for the boot code. 


е MRDT: This instruction indicates Main buffer Read Data. To use this instruction, the 
NANDC RW should be configured to 0(in AUTO MODE). This instruction will read data 
to the ping-pong buffer. Two other registers will impact the length of the read data, the 
SECTOR NUM and MAIN SIZE; the instruction will read MAIN SIZE data and repeat 
SECTOR. NUM times at once operation. If the main and spare are not apart 
(MAIN SPAR АРТ-б0), then the SPARE SIZE will also affect the length of read data, it 
will added to the end of MAIN SIZE. 


Example 1: 


NANDC RW =0 


SECTOR NUM - 1 (actual 2) 


MAIN SIZE = 10'h3FF (actual 1024Bytes = 1K Bytes) 


MAIN. SPAR APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 958 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


MAIN. SIZE (1k) MAIN. SIZE (1k) 


Example 2: 


NANDC RW =0 


SECTOR NUM - 0 (actual 1) 


MAIN SIZE = 10'h1FF (actual 512Bytes) 


NANDC SPAR USE = 1'b1 


MAIN SPAR APT =0 (in this case the SECTOR NUM must be 0) 


SPARE SIZE = 8'hF (actual 16 Bytes) 


Then, actual read data is 512-16 = 528 Bytes 


МАІМ SIZE (512Bytes) xm 


e MWDT:This instruction indicates Main Write Data. To use this instruction, the 
МАМОС RW should be configured to 1. This instruction will write ping-pong buffer data 
to NandFlash. The relative registers is same as MRDT instruction. 

e  SRDT: This instruction indicates Spare Read Data. To use this instruction, the 
МАМОС RW should be configured to 0. This instruction will read data to spare buffer. If 
used this instruction, the MAIN. SPAR APT must be 1, and NANDC SPAR USE must 
be 1. Two another register of SECTOR NUM and SPARE SIZE will affect the length of 
read data. 


Example 1: 


NANDC RW =0 


SECTOR. NUM - 3 (actual 4) 


NANDC. SPAR USE = 1'b1 


MAIN. SPAR APT = 1 


SPARE SIZE - 8'h37 (actual 56 Bytes) 


Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR SIZE * BLK NUM (224 Bytes) 
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е SWDT: This instruction indicates Spare Write Data. To use this instruction, the 
NANDC RW should be configured to 1. This instruction will write Spare buffer data to 
NandFlash. 


€ СЕТО: This instruction indicates read the ID or Status to Ю STS register. Actually, this 
instruction can be replaced by the MRDT or SRDT, but the advantage of GETD 
instruction is the read data is stored in the internal registers instead of the outside RAMs. 
For the ID and Status or different NandFlash IDs have different number of bytes, and 
then the parameter area will indicate the value. 


€  SETD:this instruction set some data to the feature register of Nand Flash. 


e CSEN: This instruction gives an alternate to deselect the CS inside one operation. It can 
save power or meet some special requirement of some NandFlash. 


е  INOP: This instruction gives some idle clock to meet some timing requirement; the 
parameter is the number to do idle clock, max is 256 clocks. 


e SCS: This instruction indicates to switch cs operation. 


@ DONE: This instruction indicates the end of all instruction. After this instruction, the 
controller will return to first instruction to execute if the repeat counter little than 
REPEAT_NUM or will finish if the repeat counter equal to REPEAT_NUM 


6.8.4.4 Instruction memory 
Software can fonfigure 8 sets instruction to achieve nandc command operation; 


each can issue at most 48 instructions at once. NANDC instruction memory format as the following. 


0x0200-0x021F NANDC MAIN ADDRH | NANDC MAIN ADDRH 
0x0280-0x029F | NANDC MAIN ADDRL | NANDC MAIN ADDRL 
0x0300~0x031F 
0x0380~0x039F NANDC_SPAR_ADDRH | NANDC spare area high address to ram 
0x0400~0x041F | NANDC_SPAR_ADDRL_ | NANDC spare area high address to ram 
0x0480~0x049F NANDC_STAT_ADDRH NANDC status high address to ram 
0х0500-0х051Ғ | NANDC STAT ADDRL | МАМОС status high address to ram 
0x0580~0x059F 
NANDC_SEED_ADDRH | NANDC seed high address 


NANDC SEED ADDRL | NANDC seed high address 


0x0220~0x027F 

0x02A0~0x02FF 

0x0320~0x037F 

0x03A0~0x03FF 

0x0420~0x047F INSTRUCTION INSTRUCTION 
0x04A0-0x04FF 

0x0520~0x057F 

0x05A0~0xO5ff 


е [en [nw [Reset овен пп 
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МАМОС | [31:0] R/W NANDC main area data lower 32bits address 

_MAIN_ Specially, if the address is configured to 

ADDRL/ 64’hFFFF_FFFF_FFFF_FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation 

[31:0] R/W NANDC spare area data lower 32bits address 

Specially, if the address is configured to 
64'hFFFF FFFF FFFF FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation. 


[31:0] R/W NANDC Status lower 32bits address 

_STAT_ This register act as three functions, it indicated the 

ADDRL/ ID/Nand Status/ECC return status moving RAM 

H address. 
Primarily, the status is stored in the registers, but 
once the number of status is more than the registers 
can be stored, then it should be move to specified 
RAM address. 
Specially, if the address is configured to 
64'hFFFF FFFF FFFF FFFF when Nand Read (not 
when write), it means that it need not to do the 
moving operation. 


[31:0] RW | 32'h0 NANDC Seed lower 32bits ddress. 
For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 
Seed0 for bit[0] / bit[4] 
Seed1 for bit[1] / bit[5] 
Seed2 for bit[2] / bit[6] 
Seed3 for bit[3] / bit[7] 
If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 
First address: 0х0000 0000 0000 0000 
Second address: 0х0000 0000 0000 0010 
Third addrss: 0x0000_0000_0000_0020 


6.8.4.5 Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in seemliness. This 
section will illustrate how to use the above instructions and properly registers when accessing one type of 
Nand Flash. For general purpose functions such as Reset, Read ID, Read Status etc, refer to the 
following examples. 
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6.8.4.5.1 Reset 


Register Configure 


Instruction List Program Code In Register 


OxFFCD И CMD FF NANDOC INSTO0[15:00] = OXFFCD 
0x00BO // WAIT RB NANDOC INSTO[31:16] = 0х00В0 
ОХООВЕ // DONE NANDC_INST1[15:00] = OxOOFF 


6.8.4.5.2 Read Status 


Register Configure 


maoe wooer O O O _. 


Note: This instructions batch will read the Nand Flash Status to the internal register of NANDC_STATUS 


6.8.4.5.3 Read ID 


Register Configure 


моо 


Note: This instructions batch will read the Nand Flash ID to the internal register of NANDC_STATUS. The 
parameter area of instruction *0x07DD" can be configured to 0x00 ~ OxOF for different size of ID number. 


6.8.4.5.4 Erase (3 address cycles for e.g.) 


Register Configure 


0x60CD // CMD 60 NANDC INSTO0[15:00] = 0x60CD 
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охроср И CMD DO NANDC_INST2[15:00] = охроср 
0x00B0 И WAIT RB NANDC_INST2[31:16] = 0х00В0 
OxOOFF И DONE NANDC_INST3[15:00] = OxOOFF 


The read and write instruction batch are depending on the type of NandFlash. 


For Page Size=512 Bytes (such as K9F1208D0A), and ECC is enabled, the read instruction batch is as 
following: 


6.8.4.5.5 Read with ECC Enable (512 Byte) 


MAIN. SIZE = 10'h1FF (512 Bytes) 
SECTOR NUM = 570 (1 Sector) 
REPEAT NUM = &h2 (Repeat 3) 
NANDC MAIN. ADDR = 32'hxx 
NANDC_STAT ADDR =32hxx (nO) | | 
0x00A1 // ADDR 00 (add step 1) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0х000000, the second page 
address is 0x000100, the third page address is 0x000200. 
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This command batch will read 3 page data (including main and spare) to specific RAM address, they are 
also be decoded by 2 Bits ECC. 


6.8.4.5.6 Write with ECC Enable (512 Byte) 


MAIN_ SIZE = 10'h1FF (512 Bytes) SECNUM_IN_INST = 1750 

SECTOR NUM = 570 (1 Sector) 
REPEAT NUM = &h2 (Repeat 3) 
NANDC STAT ADDR = 326 (00) || 
0x00A1 // ADDR 00 ( add step) 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 0x000000, the second page 
address is 0x000100, the third page address is 0x000200. 


This command batch will write 3 page data (including main and spare) to specific RAM address, they are 
also be encoded by 2 Bits ECC. 


The 0x70CD % ОхООПО are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if NANDC STSMCH STOP ЕМ is set 1). They can be not list in the batch, 
and the write status will not detect. 
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For Page Size=4K Bytes (such as KF98G08Q4X), and ECC is enabled, the read instruction batch is as 
following: 


6.8.4.5.7 Read with ECC Enable (4K Byte) 


MAIN. SIZE = 10'h3FF (1K Bytes) 
SPAR_SIZE = 8'h37 (56 Bytes) 
SECTOR NUM = 5'h3 (4 Sector) 
REPEAT. NUM = 8'h2 (Repeat 3) 
ТЕЗ ADR сали | 1 
0x10A0 // ADDR 10 (spare addr) 
0x00A1 // ADDR 00 (add step 1) 


Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page size larger than 1K, 
the ping-pong buffer is actives. Because the ECC is enabled, the spare area data should be prepared 
primarily, and the SRDT should be issued before the MRDT to get the spare data. The SRDT instruction 
will get all the spare data into the Spare Buffer, and the MRDT instruction will read 4 sectors 1K Bytes 
data and do decoding ECC in ping-pong mode, also they are conveyed to RAM immediately to empty out 
the buffer for next reading operation. 
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This instruction batch will repeat for 3 times, and the sequential 3 page will be read out to specific RAM 
address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 


There are two serial address sequences, 0x0010_000000 and 0x0000. The first is the full address of 
spare area, and the second is the Row address of main area. This is realized owing to the change read 
column command of “0x05 - OxEO" (This is mandatory іп ОМА! spec.) 


6.8.4.5.8 


Write with ECC Enable (4K Byte) 


MAIN. SIZE = 10'h3FF (1K Bytes) 
SPAR SIZE = 8'h37 (56 Bytes) 
SECTOR NUM = 5'h3 (4 Sector) 
REPEAT. NUM = 8'h2 (Repeat 3) 
МАМОС MAIN. ADDR = 32'hxx 
NANDC STAT ADDR 232hx(notO) | | 
0x00A1 / ADDR 00 (add step 1) 


0x00FF // DONE NANDC_INST7[31:16] = 0x00FF 


V0.9 
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Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare buffer before it can be 
do ECC operation, but this preparing process is under background, and is invisible for software. To 
achieve this goal, the instruction batch should following some rule that, the MWDT should issued before 
SWDT (it is reverse to the read batch), with proper register configurations. 


For the SECTOR NUM is not 0, then the ping-pong buffer is actives to accommodate the temporary data 
from RAM and do encoding ECC with assistant of Spare buffer, then transfer it to NandFlash. After all the 
Main data is transferred to NandFlash, the ECC data is all encoded and is prepared in the spare buffer, 
then transferred these spare buffer data to the NandFlash. Note that, the sector number can be smaller 
than the page size need, and this is realized owing to the change write column command of "0x85" (This 
is mandatory in ONFI spec.) 


This instruction batch will repeat for 3 times, and the sequential 3 page will be write to specific 
NandFlash, and the total size of data be write is 4k * 3 = 12 k Bytes. And the three NandFlash page 
address will be: 0х000000 0000, 0x000001_ 0000, 0x000002 0000 (little endian) 


The 0x70CD в ОхООПО are used to read the write status, and as soon as the write status is error, the 
write processing is stopped (if МАМОС STSMCH STOP ЕМ is set 1). They can be not list in the batch, 
and the write status will not detect. 


6.8.5 Control registers 


6.8.5.1 Memory map 


ARM Base address: 0х2080 0000 


опата [Name — [Desa — — — 
отоо е | _ 
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[onset naars [те [бзш пъ 
we | ЧЬИ 
ОхООАС 
- mi 
0x00D8 
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[onset Aaaress [ame ею пъ 


0x0200 
0x0280 
0x0300 
0x0380 
0x0400 
0x0480 
0x0500 
0x0580 


0x0204 
0x0284 
0x0304 
0x0384 
0x0404 
0x0484 
0x0504 
0x0584 


0x0208 NANDC spare area high address to ram 
0x0288 
0x0308 
0x0388 
0x0408 
0x0488 
0x0508 
0x0588 


0x020C NANDC spare area high address to ram 
0x028C 
0x030C 
0x038C 
0x040C 
0x048C 
0x050C 
0x058C 


а NANDC STAT ADDRH NANDC status high address to ram 
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NANDC MAIN. ADDRL NANDC MAIN ADDRL 


NANDC SPAR ADDRH 


NANDC SPAR ADDRL 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 
[onser Address [Wame — [Beim U y O 


0x0310 
0x0390 
0x0410 
0x0490 
0x0510 
0x0590 


0x0214 NANDC status high address to ram 
0x0294 
0x0314 
0x0394 
0x0414 
0x0494 
0x0514 
0x0594 


0x0218 NANDC seed high address 
0x0298 
0x0318 
0x0398 
0x0418 
0x0498 
0x0518 
0x0598 


0x021C NANDC seed high address 
0x029C 
0x031C 
0x039C 
0x041C 
0x049C 
0x051C 
0x059C 


0x0220~0x027C 
0x02A0-0x02FC 
0x0320-0x037C 
ОХОЗАО~ОХОЗЕС 
0x0420~0x047C INSTRUCTION INSTRUCTION 
0x04A0-0x04FC 
0x0520~0x057C 
0x05A0-0x05FC 


NANDC STAT ADDRL 


NANDC SEED ADDRH 


NANDC SEED ADDRL 
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6.8.5.2 Register Descriptions 


6.8.5.3 NANDC_START 


0x00000000 (0x40000000) NANDC_START 


NANDC_R e NANDC R Аоста 
BN_CNT B BN1_CNT 


ram_block_num_us | 
есс_тоде Š ram_block_num_using 


w) w = И ГТ 
ae ПА СЕ Е £N Pi pr í 


Field Name Type | Set/Cle | Reset Description 
ar Value 
NANDC_VALID [31] NA When the Controller is working, this bit 
will set to 1'b1 to indicate it. 
1: NANDC is working.0: NANDC is idle 


NANDC_RBN [30] NA 0х1 This bit indicates whether the NandFlash 
is busy reading or writing. 
1: NandFlash is idle 
0: NandFlash is busy 


а АВМ ON | [29: 28] These 2 bits recorded the occurred 
number of МАМОС ВВМ is busy. 
It can be used to judge if the previously 
operation is valid, e.g. 
"Nand Reset" need 1 busy, 
"Nand Read ID" need 0 busy, 
and so on. 
210: No busy status occurred 
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2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more occurred 
NANDC RBN!1 [27] NA This bit indicates whether the NandFlash 
target! is busy reading or writing. 
1: NandFlash is idle 
0: NandFlash is busy 


NANDC RBN1 C | [26:25] NA These 2 bits recorded the occurred 
NT number of NANDC_RBN1 is busy. 

It can be used to judge if the previously 

operation is valid, e.g. 

"Nand Reset" need 1 busy, 

"Nand Read ID" need 0 busy, 

and so on. 

210: No busy status occurred 

2'h1: 1 busy status occurred. 

2'h2: 2 busy status occurred. 

213: 3 busy status or more occurred 


[eme ess] qw |o И 


ecc mode = 11] ECC Mode 
410: 1 bit ECC 
411: 2 bits ECC 
4'h2: 4 bits ECC 
4'h3: 8 bits ECC 
4'h4: 12bits ECC 
4'h5: 16bits ECC 
4'h6: 24bits ECC 
4'h7: 32bits ECC 
4'h8: 40bits ECC 
5'h9: 48 bits ECC 
5'd10: 56 bits ECC 
5'd11: 60 bits ECC 
5'd12: 62bits ECC 
5'd13: 64bits ECC 
5'd14: 66bits ECC 
5'd15: 68bits ECC 
5'd16: 7Obits ECC 
5'd17: 72 bits ECC 
5'd18: 74bits ECC 
5'd19: 76 bits ECC 
5'd20: 78bits ECC 
5'd21: 80bits ECC 
>5'd21: Reserved. 
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se 
sing 


only_start [3] WO NA NANDC ONLY Start Signal. 
When write 1'h1 to this bit, the Control 
will work until the process is done. 
It is auto cleared to 1'b0 after write. 


NANDC_PHY_DA | [2] RW NA nandc_phy_data_softrst 
TA_SOFTRST 


NANDC_CMDCLR | [1] МО МА NANDC CMDCLR signal. 
When the Controller suffered some 
unexpected interrupt, such as timeout 
interrupt, then write 1 to this bit will reset 
all the FSM inside and some relative 
registers. 
It is auto cleared to 1'b0 after write. 


NANDC_START МО МА NANDC Start Signal. 
When write 1'h1 to this bit, the Control 
will work until the process is done. 
It is auto cleared to 1'bO after write. 


6.8.5.4 NANDC CONFGO 


0x00000004 (0x00000000) NANDC CONFGO 


tes pen epe] gn pede] Ее dee e eee 


CIE 724. 3 EXT ЗЕСТОВ_МУМ ВЕРЕАТ_МУМ 


NANDC_M 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 973 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


MAST_ENDIAN [31:30] | RW МА Master to RAM Burst Endian, either 
write or read. 
2'b00: ABCD => ABCD; 
2'b01: ABCD => DCBA; 
2'b10: ABCD => CDAB; 
2'b11: ABCD => BADC; 


еле” [у [о [WA [o О 


SECTOR_NUM [28: 24] | RW NA Sector Number. 
510: Sector number is 1 
5'h1: Sector number is 2. 
5h10: Sector number is 17 
5’h11 ~ 5’h1F Reserved. 
This register indicate the sector number 
of one page, it should work in company 
with the sector size register. e.g. If the 
page size is 4K, and the sector size is 
1K, then Sector number is 4, if the 
sector size is 512Byte, then Sector 
number is 8. 
When in only Master mode, this register 
is just for main part, the only part sector 
num should configure in 
SPAR_SECTOR_NUM of Configure 
Register 2. 


REPEAT NUM [23: 16] | RW NA Repeat Number of the Micro-Instruction 
Sequence. 
8'h0: Repeat number is 1. 
8'h1: Repeat number is 2. 
8'hFF: Repeat number is 256. 
This register can be regard as the page 
number, it can be used to continually 
read or write multiple page within once 
process. It will decreases the number of 
interrupt that software need to process 
and speed up the total data throughputs 
Note that, this is used for NANDC AUTO 
MODE only, for the other mode, this 
register is invalid. 


NANDC  WPN [15] RW NA Nand write protection. 
0: Protection 
1: Not Protection. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 974 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ БРВЕАОТВИМ' 


SC9832E Device Specification 


Nand Flash Bus Width 
0: x08 device 
: x16 device 


BUS_WIDTH [14] RW NA 
1 


SPAR_ONLY_INF | [13] RW NA 
O_PROVID 


| | [| 


Software need provides only info data 
for Spare Area. 

0: All spare info/ECC/reserved data 
provided 


1: Just spare info data provided 


Normally, the spare area is made up of 
"info", "ECC" and some "reserved" data. 
To simplify the configuring, software can 
just provided the useful "info" data 
instead of all the spare data. 


e.g. 
Spare total size=16bytes where useful 
data size = 4bytes, ECC used size = 4 
bytes, reserved data size = 8 bytes. 


If SPAR ONLY INFO = О, then software 
should write all 16 bytes data to spare 
area buffer. 


Else if SPARE DLEN CFG-1, then 
software just need write 4 bytes data 
(useful data) to spare area buffer. 


Note: this register is just worked in Auto 
Mode. 


Sector Number In Instruction. 


0: Sector Number is configured in the 
register 


: Sector Number is configured in 
instruction inside 


For 4 read or write Micro-Instruction of 
INST MRDT / INST MWDT / 

INST SRDT / INST SWDT, the sector 
number of it will process can be 
configured in the register or in the 
instruction itself. 


When the Nand Controller is worked in 
Auto Mode (Master and Nand are all 
valid), controller should know the sector 
number in advance to prepare the data, 
and in this case, the sector number 
should be configured in register. 


When the Nand Controller is worked in 
Master Mode (only Master work), the 
main and spare part should be 
configured to different sector number, in 
this case, the main and spare sector 
number should be configured separately 
to keep flexible 


Spreadtrum Communications, Inc., Confidential and Proprietary Мод |  Spreadtrum Communications, Inc., Confidential and Proprietary ^ 975012522 ` 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


——— | ммм чест 669832гЕ Device Specification | 


DETECT АШ FF | [11] Detect if the Flash area is all OxFF, 
which means it is erased but not be 
write. 

0: Not detected 

1: Detected. 

If it set 1, then if the Flash is all OxFF, 
then the ECC module won't do decoder 
process, and return with ECC status bit 
[7] = 1 to indicate it. 


CS SEL [10: 9] CS Select 
2'b0: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 

NANDC RW RW NANDC Read or Write ( ECC Decode or 
Encode) 
0: NANDC Read / ECC Decode 
1: NANDC Write / ECC Encode 
This register indicates the nand 
operation is read or writes. When the 
ECC is enabled, it also indicates the 
ECC is encoded or decode. 


Deer [пт [mo [NAO [nes —  — — —] 


MAIN SPAR APT RW NA Main and Spare is Apart scenario or 
Joint scenario 
0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has 
no random read command, the main and 
spare part data can't read or write 
separately in once operation, it can only 
be read/write in sequentially, and the 
spare data should near following the 
main data in the ping-pong buffer, but 
not in the spare buffer, in this case, we 
say they are in Joint scenario. 
For Page Size other than 512Byte (eg. 
2k/4k/8k), the nand has random read 
command, the main and spare part data 
can be read or write separately in once 
operation, the spare data will store in the 
spare buffer, but not in the ping-pong 
buffer that following the main data, in 
this case, we say they are Apart 
scenario. 
By the way, the 2k/4k/8k can be 
configured as Joint scenario. 


АНЕ [у [m |А ОИ ЕЕ 
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0: Spare part not used 
1: Spare part used 


This register indicates if this operation 
including the nand spares part data. 


MAIN_USE Main Part Used 
0: Main part not used. 
1: Main part used 
This register indicates if this operation 
including the nand main part data. 
NANDC AUTO G nandc auto gate control. 
ATE 0: auto gate enable 
1: auto gate disable 
ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is 
enabled or not. It is valid only in NANDC 
auto mode. 
NANDC MODE NANDC work mode 
2'b00: NANDC auto mode 
2'b01: NANDC only master mode 
2'b10: NANDC only nand mode 
2'b11: NANDC only ECC mode 


6.8.5.5 NANDC CONFG!1 


0x00000008 (0x00000000) NANDC CONFG1 


| s |з1 | зо | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Res 


SPAR_INFO_SIZE SPAR_SIZE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


жеш [ep [e qw oo И 


SPAR INFO SIZE = 241 Spare data info size (Unit: Byte) 
7'h0: 0 Byte 
711: 1 Byte 
7140: 64 Bytes 
>7'h40: reserved 
This controller can protect the spare 
area data, this register indicate the 
protected spare area data info size of 
one sector, but not the whole spare 
area. E.g. if the whole spare area is 64 
Bytes for 2K page size, the sector 
number is 2, then the spare sector size if 
32 Bytes. 
In this 32 Bytes, some for ECC data and 
other for spare info, if the ECC mode is 
3, then ECC data has hold 14 bytes, and 
the real spare info size would be little 
than (32-14=16) bytes. 


SPAR_SIZE [23: 16] Spare area size (Unit: Byte) 
810: 1 Byte 
8'hFF : 256 Bytes 
This register indicates the spare area 
data size of one sector, not the whole 
spare area. 
E.g. If the whole spare area is 64 Bytes 
for 2K page size, and the sector number 
is 2, then this spare size should be 
8'd31, but not 8'd63 


ear СЕМ_ When Read of ОМҒІЗ. 


The REN duty cycle has a fix value, if 
the low or high is too large, it violate the 
protocol. Then some CEN should 
inserted in it. 


1'h1: inserted cen when read busy. 
110: not inserted сеп when read busy. 


INTF TYPE [14: 12] Nand Interface type 
0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
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rE, 
|reseved [itt] no |М fo [Reseved |: | 


MAIN_SIZE [10: 0] RW NA One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part 
data, but one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k 
page size, the sector number is 2, then 
the main size is 1k byte. For this design, 
the ping-pong size is 1k bytes for each 
buffer, and then the max MAIN_SIZE is 
1k bytes. 


6.8.5.6 NANDC_CONFG2 


œ p efaa aTe s pa a] e e e r e 


SPAR_SECTOR_NUM SPAR_INFO_POS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кэме [зү [о [а [o 00И 


АСЕ_Н!ОН ЕМ [30] RW NA Whether the ACE period is high or low 
when the interface is ONFI3 or Toggle 
Mode 
0: DQS is low when in ACE period 
1: DQS is high when in ACE period 


CDQSS_HIGH_E | [29] Whether the CDQSS period is high or 
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low when the interface is ОМҒІЗ ог 
Toggle Mode 

0: DQS is low when in CDQSS period 
1: DQS is high when in CDQSS period 


NUM SECTOR | [28: 24] Spare Sector Numbers 
510: Sector number is 1 
5'h1F: Sector number is 32 
This register is used for only Master 
mode. For only Master mode, software 
can configure the main and spare for 
different sector numbers. 
This provides a flexible for software to 
use the only Master mode 
For other mode, it is not used, and same 
as main sector number. 


Deme — es no [ач б [мее — — — — —] 


SPAR INFO POS = 16] | RW NA Spare data info position in the spare 
area (Unit: Byte) 
This controller can protect the spare 
area data, this register indicate the 
position of protected first byte data. 


ОИ пета јао [WA o [nese 1 


ECC_STR_SEC_I | [11:7] RW NA ECC Start Sector Number Indication 
ND 510: 1 Byte location 
5'n1F: 32 Bytes location 
This register is just for only ECC mode 
only. For only ECC mode, the ECC 
spare data can be configured to 
calculation starting from any other sector 
not only sector 0. 
This provides a flexible for software to 
use the only ECC mode. 
ECC_POSITION RW NA ECC Position in Spare Sector (Unit: 
Byte) 
This register indicates the ECC position 
in spare sector area. 


6.8.5.7 Nandc_intr 


0x00000010 (0x00000000) 


|! | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18) 17 | 


u : : : 


Spreadtrum Communications, Inc., Confidential and Proprietary 980 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


OW | OW | RA | АМ w 
N_ N_r w 
RA aw 


Field Name Type Set/Cle | Reset Description 
ar Value 

INT AUTO POL | [31] NA NANDC auto polling timeout interrupt 
TMOUT RAW raw status 
INT POWER DO | [30] NA NANDC POWER DOWN interrupt raw 
WN RAW 
INT POWER DO | [29] NA NANDC POWER DOWN interrupt raw 
WN raw 
INT AXI ERR RA | [28] NA NANDC AXI master bus error interrupt 
W Raw sts 
INT STSMCH RA | [27] NA NANDC Status Match Interrupt Raw 
W status 
INT. WP. RAW [26] r Ен NANDC Write Protect Interrupt Raw 

status 


INT_TO_RAW [25] Ro |м jo | NANDC Timeout Interrupt Raw status 
INT DONE RAW | [24] [RO |М |o | МАМОС Done Interrupt Raw status 


INT AUTO POL | [23] NA NANDC auto polling timeout interrupt 
TMOUT STS status 

INT POWER DO | [22] NA NANDC POWER DOWN interrupt 
WN STS1 status 

INT POWER DO | [21] NA NANDC POWER DOWN interrupt 
WN sts status 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 981 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


INT AXI ERR ST | [20] NA NANDC AXI master bus error interrupt 
S Status 

INT STSMCH ST | [19] оо |“ |“ NANDC Status Match Interrupt Status 
5 


INT WP STS - 8] Ro |м jo | NANDC Write Protect Interrupt Status 
INT_TO_STS ІІІ [һо [м Jo | МАМОС Timeout Interrupt Status 
INT DONE STS Доо Е 2280ка С |0 | NANDC Done Interrupt Status Done | МАМОС Done Interrupt Status Status 


INT_AUTO_POL_ = NANDC auto polling timeout interrupt 
TMOUT_CLR clear 

INT POWER DO | [14] NANDC POWER DOWN interrupt 

WN CLR1 clear 

INT POWER DO | [13] WC NA NANDC POWER DOWN interrupt clear 
WN CLR 

INT AXI ERR CL | [12] WC NA NANDC AXI master bus error interrupt 
R CLear 

INT STSMCH CL | [11] P Е NANDC Status Match Interrupt Clear 

R 


INT WP. CLR [10] мс Ма [о  |NANDC Write Protect Interrupt Clear 
INT TO CLR E E [um у NANDC Timeout Interrupt Clear 


INT | ИКТ DONE СІН | CLR |0 = | МАМОС Done Interrupt Clear = | Done | МАМОС Done Interrupt Сіеаг | Clear 


INT а POL_ ГЕШ ENNIUS auto polling timeout interrupt 

TMOUT enable 

INT POWER. DO NANDC POWER DOWN interrupt 

WN EN Enable 

INT POWER DO | [5] RW NA NANDC POWER DOWN interrupt 

WN EN Enable 

INT AXI ERR EN | NNNM P | NANDC AXI master bus error interrupt 
Enable 


тат бтвмон EN [mp — [mw [NA fo намро Staus Math eret Eras | 
тув — qup [mw [NA fo | NANOG Write Protect nteruprErebie | 
Е ОАО О [mw [NA fo | мамо ЕЕ 
ТА | mw [ал fo | NANOG Done Imterupt Erab — — | 


6.8.5.8 NANDC_TIMO 


с 2122 е 122 [2] » o Te 5) 


NANDC ACS NANDC ACE NANDC RDS 


пее EN 
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МАМОС_РРЕ NANDC_RWH NANDC_RWL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


NANDC ACS [31: 27] Ale / Cle Start timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The typical value of the ACS (refer to 
tCLS or tALS in the Nand FLASH 
specification) is Ons. 
Ае / Cle End timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The typical value of the ACE (refer to 
tCLH or tALH in the Nand FLASH 
specification) is 10ns. 


NANDC_ACE [26:22] | RW Ale / Cle End timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 


The typical value of the ACE (refer to 
tCLH or tALH in the Nand FLASH 
specification) is 10ns. 

NANDC RDS [21:16] | RW Read Start timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 


When Read, it corresponding to tRR, 
and its typical value is 20ns; 


Correspoding to tRPRE 
NANDC RDE [15:11] | RW Read End timing ( Unit: Clock ) 

0: 1 clock 

1: 2 clocks 


When Read, it approximately 
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corresponding to tOH or tROH(15ns), 
the really RWE should subtract RWH, so 
the typical value is 5ns 

Corresponding to tRPST 


NANDC_RWH [10: 6] Read / Write High timing ( Unit: Clock ) 
0: 1 clock 
1: 2 clocks 
The minimal value of the RWH (refer to 
tWH or tREH in the Nand FLASH 
specification) is ranged from 10ns to 
20ns. 


NANDC RWL [5: 0] NA Оха Read / Write Low timing ( Unit: Clock ) 
0-1: Reserved. 
2: 3clocks 
4: 4clocks 
The minimal value of the RWL (refer to 
tWP or tRP in the Nand FLASH 
specification) is ranged from 12ns to 
60ns. 
Note: it should be bigger than 1, if you 
set value of 0 or 1, then it force set it to 
2. 


6.8.5.9 NANDC_TIM1 


0x00000018 (0х028А0000) NANDC_TIM1 


С Feinne | Pn | Туре | Берде Reset | өсіне, | 
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x | a Tv ОНИ 
тиш ы СА a s e — — ——— 


[90: 26] Valid when write.Corresponding to 
tWPST 
WTS [25:21] | RW NA 0x14 Valid when writ Corresponding to 
tWPRE 


WTI [20: 16] | RW NA Оха Valid when Write 
Correspoing to tAR. 
CEN/CLE/ALE fall to DQS fall 


ОО СО [no БЕН [а бо СООО 
о ned [mw NA fo |та ове ваюе но — — | 
сот es [mw [а [o |тмайсуде Ағы | 


[4: 0] RW NA Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 


6.8.5.10 NANDC TIM2 


0x0000001C (0x00000000) NANDC TIM2 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 


RD 

P 

Reserved OIN 
TI 

2 ND 


| Туре | 


Field Мате Туре | Зе! Се | Reset Description 
ar Value 


esee: [эз mo [WA |o ОО 


DQS_FORCE_HI | [2] RW NA When Set feature, the DQS should be 
GH force high, this is defined in ОМА 
specification. 
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0: dqs not force high 
1: dqs force high 


RD POINT IND [1] RW NA Read Pointer Indication 
0: sample 
window is before the very sample point 
1: sample window is after the very 
sample point 
Because the loop back of REN signal is 
asynchronous with nandc clock, so two 
clocks synchronous delay is made which 
will give a drift from the very sample 
point, set 0 or 1 will set this uncertainty 
window. See following figure for detail. 
When RD POINT. SEL = 1, this register 
is not valid. 


RD POINT SEL RW NA Read Pointer Indication Selection 
0: use new method which save timing 
(default) 
1: use old method which needs more 
timing to read one data. 


The timing diagram 


acs i | 
ral ACS 


НЕ RWS —> 
IRB 


| —>RWH “ен за 


/RE 


L—1 RWE —> 
эку i | 


Note: The default values of these timing parameters are based on the clock frequency of 153.6 MHz, and 
1 clocks need 1000/153.6 = 6.5ns 
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"Window is on the ` very right 
( sample point, but the price is ` 
> Ber RWL time и 
<---0----» <--(1--->» ---- 
REN (controlor) а 


«ә [+ | 2. 
REN (PAD) 10: reduced RWL time 
| tl: RWH Time 


t2: REN delay from 

controlor to PAD 

| (3: Nand delay from КЕМ 
C а negedge to data output. 
t4: Data delay from PAD to 
Figure А (RD POINT SEL-1) controlor. 
i pon кезе t5: REN loop back delay 
The uncertainty window is before (The uncertainty window is after the У (5 = t2 + t4) 


А the very right sample point < мегу right sample point - 
REN (controlor) 4 -0--» 46 --1-- ә = un exe. а 


10 (PAD) 


ТО (controlor) 


< RWL- > |< -RWH- > 


Г Our chip delay window 
Before Sample Window 


(LookBack) 
K П After Sample Window 


IO (controlor) 


—— 


Figure B (RD_POINT_SEL=0) 


As an example 


FigureA | tO(RWL) t1(RWH) {2 t3 t4 
Clocks 6 5 1 2 2 
FigureB t0’(RWL’) t1(RWH) t2 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 

In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to t0, and it cost 6 clocks. 

To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled by 
internal Nand Controller. If you do sample data in posedge REN, the RWL can't be shorten. 

In FigureB, we use the loop back signal of REN, called it (REN B), to sample the data. Because the REN 
and IO has same output and input delay, they are timing balanced, and we in theory can sample it directly 
at the posedge edge of REN B, to omit the effect of asynchronous, we used two clock delay to 
synchronize it, and then the uncertainty is introduced, and the RD POINT IND is to adjust the uncertainty 
window. RD. POINT 1№=0, the window is before the right point, and ВО POINT IN-1, the window is after 
the right point. 
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6.8.5.11 NANDC Status Match Register 


0x0030 NANDC Status Match (Reset 0x0000_0000) NANDC_STSMCH 


| ви зи | зо | 29 | 26 | 27 | 26 | 25 | 24 | 2s | 22 | 21 | 20 | 19 | to | 17 | 16 


repeat_cnt 


| Name | NANDC_STSMCH_MASK NANDC_STSMCH_VALUE 


Type 


Field Name R/W | Reset | Description 
Value 


| repeat ent | cnt [31:24] EELE | repeatcount ss count 


NANDC_STSMCH_S | [23] тро NANDC Status Match Select. 
EL 150: equal match case (default) 
161: not equal match case 
The match condition can be configured to two 
different cases. 
Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Case1 satisfied the following equation: 
((MSK & VAL ) != (MSK & STS)) & (MSK !=0) 


NANDC Status Match Stop Enable. 

When the Status is matched or not matched, 
whether the NANDC process is stop (reset) or 
continue processing. 

150: Not stop, continue processing. 


NANDC STSMCH S | [22] 

TOP EN 
1’b1: Stop & Reset 

NANDC STSMCH М | [21:11] | RW | 11'hO NANDC Status Match Mask 

ASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 
This register is the match mask register. 


NANDC STSMCH V | [10:0] RAW |11'hO NANDC Status Match Value 
ALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 


interrupt will occurred ( when this interrupt is 
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enabled). 
This register is the match value register. 


6.8.5.12 NANDC Time out Register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
даа 


TIMEOUT 


TIMEOUT 


Field Name R/W Reset | Description 
Value 


REPT_CLR_EN | [81] R/W 110 Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
If the Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
periodicity clear the counter after the repeat number 
added 1. 

TIMEOUT [30:0] R/W 31h40 | NANDC Timeout Counter 

0000 | Unit is AHB Clock. 


6.8.5.13 NANDC Configure Register 3 
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Се [= [=| Гаа |» Та а [э [ [и [ж [№ [№ [т [№ 
ІГІТІ r rVap 


Reserved 


RO 


Reserved 


SEED_LOOP_CNT 


R/W 


Reserved 


Field Name R/W Reset | Description 
Value 


~ ha ew — 


SEED_LOOP_CNT | [25:16] 10'h0 


лл  [msw[mo [9 [ne SSCS 


Е 
ши ШЕ 


Spreadtrum Communications, Inc., Confidential and Proprietary 


| Reserved | 


Seed loop counter. 


When SEED LOOP EN is enable, this register 
indicate how many bytes to loop back. 


0: 1 byte 
1: 2 bytes 


1 1023: 1024bytes. 
Note: 


When the POLY4R1 is set to 1, then this counter 
should be multiple of 4. 


Detect if the Flash area is all OXFF, which means it is 
erased but not be write. 


0: Not detected 
1: Detected. 


If it set 1, then if the Flash is all OXFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 


Seed loop enable or disable. 
0: Disable 
1: Enable. 


The seed should change in every page, if the read or 
write page in once operation is too large, the seed 
will repeat , then software may set this register to let 
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POLY4R1_SEL [1] R/W Use 4 polynomials or 1 polynomial. 
0: use 1 polynomial 
1: use 4 polynomial 


RANDOM_EN R/W Randomizer enable or disable 
0: Disable 
1: Enable 


6.8.5.14 NANDC АХ! Master Status 


0x003C МАМОС AXI Master Status(Reset 0x0000 0000) NANDC_AXIM_STS 


| ви | 91 | 30 | 20 | 26 | 27 | 26 | 25 | 24 | 29 | 22 [м | 20 | 19 |1 | 17 | 16 | 
[Name | CN аза |( | | 


DEBUG_AXIM_FSM 


Type 


ем д 
Reset | о | o | о | о о|о о | gm CIN] |e [oo | | | 
сы И И И a С ВЕ БВ SS mimi 


DEBUG_AXIM_FSM Reserved AXIM_ERR_RESP Rsv AXIM_PROT 


ЕГІЕЕЕЕЕНЕЕ | | КЕШЕЕЕЕЕ ШЕННЕН 


Field Name R/W Reset | Description 
Value 


DBG_AXIM_FSM [31:12] 2010 DEBUG_AXIM_FSM 
Debug Only. 


а |во |40 [Reseved — Vvhi[ 


AXIM ERR RESP | [7:4] 410 AXIM_ERR_RESP 
When AXIM response is error, then this register is 
indicated what the response is. 
[3:2] BRESP 
[1:0] RRESP 
Write Interrupt register 0x10 bit[12] to clear these 
bits. 


[— [m m [mo р 
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6.8.5.15 NANDC Siatus Register 


0x00A4 ecc status for layout4 sector 17(spar sector) NANDC_STATUS8 


ШЕШ Hn engen И И е E ШЙ ИШИ | 


NANDC_STATUS 3 NANDC_STATUS 2 


NANDC_STATUS 1 NANDC_STATUS 0 


~ Nee 
Value 

NANDO STATUSS [Ead [RO [sm | nano ооган 

[DC STATUS? Пеле [но [sm [nanne Dornana siats | 

[NANDG-STATUST Диви [но [sm |NANDGIDorNandSiaus | 

[NANOG-STATUSO [ую [но [sm [nanne Dornana sits — | 


These four 32bits registers will implement three functions. 
1. ID register.(0x0040 ~ 0х004С) 

2. Nand Status register .(0x0040 ~ 0x004C) 

3. ECC return register. .(0x0040 ~ 0x005C,0x00A4) 


When used micro-instruction INST_GETD, the returned status or ID will display on these registers; when 
used NANDC read with ECC decoding, the decoded ECC status will also display on these registers. 
These functions won’t happen at the same time, so they share the same registers and implement different 
functions at different time. 
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When this register active as ID or Nand Status register, the 8 bits NANDC_STATUS is one byte of the 
whole register. 


ЭИ ЧЫ АВА ВИН ЧЕ ЖЫ ЖӨ БЫ НЕСЕП СВИТ И РОВ Е 


ID_STATUS 


Note: When used micro-instruction INST_GETD, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 11 bits NANDC_STATUS can be divided as two 
parts. 


6.8.5.16 NandC_ECC_STATUS 


ПО УНводвбЕсс. STATUS | 
| ви 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ecc_error_s 
Reserved за = ecc_error_number 


ecc_error_s 
Reserved ecc error numberO 
tatusO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мене СЕ qw |o шше 


ecc error == 25] It indicates the ECC Error Status 
status1/3/5/7 2'b00: indicate No Error. (Jump out from 
SS) 
2'b01: indicate Errors can be corrected. 
(Jump out from search done in internal 
CHIEN). 
2'b10: indicate Errors can't be corrected 
with some exception (jump from search 
done in last CHIEN) 
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2511: indicate Errors can't be corrected. 
(Jump out from ELP step). 


ecc error [24:16] | RW NA It indicates the ECC Error numbers. 
number/1/3/5/7 910: indicate no error. 
9'n1FE: indicate all the data is OxFF, 
which means the page is erased and not 
programmed. 
6'h1FF: indicate more errors that can't 
be corrected. 
>6'h0 & <6'h1FE: indicate the error 
numbers. 


И ЕЕ јао [WA o О 


ecc error [10: 9] RW NA It indicates the ECC Error Status 
status0/2/4/6 2'b00: indicate No Error. (Jump out from 
SS) 
2501: indicate Errors can be corrected. 
(Jump out from search done in internal 
CHIEN). 
2510: indicate Errors can't be corrected 
with some exception (jump from search 
done in last CHIEN) 
2511: indicate Errors can't be corrected. 
(Jump out from ELP step). 
ecc error RW NA It indicates the ECC Error numbers. 
number0/2/4/6 610: indicate no error. 
6'h1FE: indicate all the data is OxFF, 
which means the page is erased and not 
programmed. 
6'h1FF: indicate more errors that can't 
be corrected. 
>6'h0 в «6'h1FE: indicate the error 
numbers. 


6.8.5.17 NandC FREE COUNT 


| на | — [eere COUNT | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LIEN T RN | 


free count3 free count2 


Type 


о NN зони 
Reset | о | о | о | о | о | о | о | о | о | о | о | со |• | о | со | 
| ви || | 1з | 12 rrj пој о [ет [е | 5 | 4|з|2 | 1 [о | 


free_count1 free countO 


| Name | 
| тле | е | 0 | 
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| Резе: | о | о о | о о [о [о | о | о | о [оо о [о [о [о 


| 31:7 
ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЙЛЕ 
EE NNI 


free count7 free count6 


free count5 free count4 


| Name | 
| тле | о |) NON 
| вези | о | о | о | о | о | о|о|о| о [о |o | | мм! 


[9e [мася | 
ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЗЕЛЕІЕЛЕЛЕЛЕЕЛЕЛЕ 
СИТИ ТИНИ 


free_count11 free_count10 
Te s ООО _____ 
ви |15|14 [яз | 12 | [109 в | у | 6 |542 | 1 о 


free_count9 free_count8 


| те | е А ___ о | 
| Reset | о | о | о | о | о | о | о | [ооо Ге [ооо Го | 


С=с васта COUNT | 
ИСТИ 1212211 2212 [ж [лә [те [лт [15] 


free соип!5 free_count14 


о 
х 

о 
irt 
N 
о 


ње | _____________в= ___________ 
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"ер, 
LINBERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved free_count16 


| Name | 
| тле | "нео _н___ "= | 
Peset | о | о | о | о | о| о | о | о [ооо [о о [о [о [| 


мин |" те e | RR 
аг Value 
free counts [ma [mo ССИ СИЕСИИ 
[тее coms Пена no [А — [o |авовимитеговеоютв — — — 
Ties countia Пето [но [А [o ЕЕ 
не ориз [nse [RO |ма [o — Дамооглитвеговеаов — — 
не сі? [mm [Ro [NA [o — ЕЕ ЖЕ 
не сәіі Пета [Ro [NA |o оно bi numeroso — — 
не coumo Пета [Ro [А — 0 — аеоъглитеговеаото — — 
не сөлі — [n&s [Ro [м [o оно bi numerosos — — — 
eec — [mu [Ro [NA [0 — |аоъглитвеговеаов — — — 
ее оо? Пета [Ro NA |o — |аоъглитеговаот — — — 
не сөлі Пета |no [w« o l zero bit numer oreore — — — 
не оте — [n&s [Ro [NA [o — аоглитеговаов — — — 
ССИ Го [no [NA |o zeobtrumberorsestra — — — 
Пее сола — [erano [м — [o [вопль — — — 
Fee сола Пета [RO [А — [o | zerobitrumberofsecora — — — 
eec [nse [Ro |ма [o — ]zeobimumberorsedort — — — 
[ree ооо о Ro |ма [o0 [ео — — — 


Note1: 
When the ЕСС ERR NUM value is 0x0, then it means the corresponding sectors’ ECC is not decoded or 
there is no error occurred. 


When the ECC ERR NUM is all OX1FE, which is not means that the error number is OX1FE , but a new 
flag to indicate all the data is OxFF of the reading page, which is useful for software to detect the un- 
programmed pages. 
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When the ECC. ERR, NUM в all Ox1FF, then it means the corresponding sectors’ ECC is decoded and 
the error number is out of the capacity of the decoder. 


When the ЕСС ERR. NUM and ECC ERR STS register are arranged in pairs, it has the different 
meanings: (suppose the ECC correct capacity is "t", and error number is “г”) 


Free page just for write to dram to count sector zero number ; 


ECC ERR STS | ECC ERR NUM | Status 


2500 0 Мо Еггог When there are large amount 
errors, maybe this situation 
== 6МЕЕ Erased All OxFF 
2501 O<r<t Errors In Capacity 
== Errors but not sure (in or | Not Sure 
out of capacity) (especially for ECC mode 0) 
== 6МЕЕ Erased АП OxFF with 
some error in capacity 
2510 O<r<t Errors In Capacity 
== Errors but not sure Not sure 
(in or out of capacity) (especially for ECC mode 1) 
== 6'h1FF Errors Out of Capacity 
2511 == 6'h1FF Errors Out of Capacity 


6.8.5.18 NANDC_AUTO_POL 


0x000000A0 (0x0000_FFFF) NANDC_AUTO_POL 


Se ЕЗ 


= |. - 
ESESES 


АЦТО РО МАХ МОМ 


| | |" |" | "|" |" БНБНЕНЕН EN E 


ЕС ООО со 
НИ ОЕ EEE 
мым ___ 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


теме [юзю |ә T | — S 


AUTO_POL_EN [20] RW NA 0x0 Auto polling enable: 
0: disable 
1: enable 


AUTO POL МАХ | [19:0] RW NA OxFFFF | Max polling number when use auto 

_NUM polling function, if polling counter is 
larger than this value, software will get a 
polling time out interrupt. 


6.8.5.19 NANDC Polynomial Register 


0х00В0 NANDC Polynomial 0 NANDC POLYO 


NANDC Polynomial 1 
NANDC Polynomial 2 
NANDC Polynomial 3 


NANDC Polynomial 4 


Са Гэ Гэ 2 2 | [ж а а ра а [э [ж [s [зв [| [л] 
пат шю ы Ш 


= 


д ыш 
Reset | o | o КОД о | о | о |о | о |о|о | о |о|о|ојо 
ЖТ АЕШЕ ЯЛЕ ERIS ERO aes 
Сити, Ñ NN s 


NANDC_POLY0/ 1 / 2 / 3/4/5/6/7 


Field Name R/W | Reset | Description 
Value 


NANDC_POLYO [31:0] RW | 3210 NandC Randomizer Polynomials 0 ~ 7. Either 
МАМОС POLY1 Fibonacci or Galois circuit, the configuration of the 
NANDC POLY2 polynomial is the same. For example: 
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NANDC_POLY3 Y = X13 + Х^4 + X^8 + ХМ + 1 

NANDC_POLY4 The set value should be 1351 0000 0000 1101. 
NANDC_POLY5 The MSB indicate the length of polynomial, the value 
NANDC POLY6 1 bit position (add 1) indicate the tap of the 


NANDC_POLY7 polynomial. 
i Notes: 


When use 1 polynomial (POLY8R1 SEL - 0), the 8 
data I/O line use the same polynomial. 


When use 4 polynomial (POLY8R1. SEL = 1), the 
polynomial usage as following: 


Џеј 1 Polynomial 8Polynomials 


Polynomial[0] Polynomial[7] 
Polynomial[0] Polynomial[6] 
Polynomial[0] Polynomial[5] 
Polynomial[0] Polynomial[4] 
Polynomial[0]  Polynomial[3] 
Polynomial[0]  Polynomial[2] 
Polynomial[0] Polynomial[1] 
Polynomial[0] Polynomial[0] 


6.8.5.20 NANDC Seed Register 


0x006C NANDC Seed 7 NANDC SEED7 


NANDC SEED 0/1/2/3/4/5/6/7 


Br |s1 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| м маме ______- 


T 


2 
БЛЕаКИРЖЕНЕЖЕНЕЛЕЛЕНЕНЕНЕНКИЕНЕЛЕЯ 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЖЕЛЕЖЕЛЕЛЕЖЛЕНЕЙ 

що - 


NANDC_SEED 0/1 / 2 / 3/4/5/6/7 


Т 
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Field Name R/W | Reset | Description 
Value 


NANDC_SEEDO [31:0] RAW | 32’h0 NandC Randomizer Seeds 0 - 3. 
NANDC_SEED1 Either Fibonacci or Galois circuit, the configuration 
МАМОС SEED2 format of the seed is the same. The MSB of seed 
р should configure to the MSB of NANDC_SEED 
NANDO PERDO register, and LSB of seed should configure to the 
NANDC_SEED4 LSB of NANDC_SEED register. 
NANDC_SEEDS If the given seed is MSB rightmost, and LSB 
NANDC_SEED6 leftmost, then the software should translate it before 
МАМОС SEED7 write to register. 
š Please refer to the following figures for detail. 
Note 1: 
When in auto-mode (NANDC_MODE = 0), the 
controller automatically control the loading of the 
seed from the set address (NANDC_SEED_ADDR) 
for every page. And the software doesn't care this 
register. 
When in only-nand-mode (NANDC_MODE = 2), the 
controller can't control the loading of the seed, then 
the software should manually write the seed to these 
register for each polynomial. 
Note2: 
When use 1 polynomial (POLY8R1_SEL = 0), the 8 
data I/O line use the same seed. 
When use 4 polynomial (POLY8R1_SEL = 1), the 
seeds usage as following: 
1 Polynomial 8 Polynomials 
SEED[0] SEED [8] 
SEED [0] SEED [7] 
SEED [0] SEED [6] 
SEED [0] SEED [5] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


Ав an example, the polynomial Y = Х^13 + Х^4 + X^8 + ХМ + 1, if the initial value of register as they are 
configured in RED value, then the set seed value should be: 


1350 0110 1101 0100 
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OutPut 


< ake а БЕ [> м 
>D ° а а а >ГО ° y> с >D s > D ° а а а >ГО ° p> D ° 


ЮГ O HJ ш CM AD A ЛУ у 6178] 0 "O 
R12 В11 В10 В9 R8& R7 R6 R5 R4 R3 R2 R1 RO 
X13 Х^12 X11 X10 Х^9 Х^8 KAT Х^б Х^5 Х^4 X43 Х^2 ХАЛ 1 


Figure 6-23 Fibonacci LFSR Seed 


8 “4 “4 
uw x V 
OutPut 
E 3 ој E 3 а а 3 pha E 3 а E » 


а т 2 z 2 "о а 2 "о а 2 "о а 
RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 
X^ Х^2 X43 Х^4 Х^5 х^ Х^7 Х^8 Х^9 X10 X^11 X^12 X^13 


Figure 6-24 Galois LFSR Seed 


6.8.5.21 NandC PHY Configure 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEAE] 


Reserved 
| Туре MEM 
Pest | о | о | о | о | о | о | о | о | о | о | о ро Те | ој о | о] 
ви |15| та | 13 | 12 | | то |е | ге | 7 | е | 5 ја [зә | 1 [0] 
| Reset | о | о | о | о | о | о | о | о | о | о | о | о | о | • | | 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕО Dra [Ro [NAO Rees — — — — — 


SMP RD EN DL | [8: 0] RW NA 0x3 Sample Read Enable delay selection 
Y_SEL 0: no delay 
1: delay 1 clock 
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6.8.5.22 NANDC DLLO Configure 


0х00ЕО NandC DLLO Configure МАМОС 010 


| вв зи | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


Reserved DLO_DLY_SEL 


Field Name Type | Reset | Description 
Value 


_________| Ба | | [wwe —  — 
DLO DLY CPST EN RW |1'hO 0: manual compensation by software 
1: auto compensation by dll 
DLO DLY INV [7] RAV |1'hO 0: sample clock not invert 
1: sample clock invert 
DLO DLY SEL [60] | RW |7h3F | DLO ду number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to clk sample posedge DQS signal when read 


For SPI Nand, it refer to output clock signal. 
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6.8.5.23 NANDC DLL1 Configure 


0х00Е4 NandC DLL 1 Configure NANDC DL1 


| ви зи | зо | 29 | 20 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


Reserved DL1 DLY SEL 


Field Name Type | Reset | Description 
Value 


CT es| v. 

DL1 DLY CPST EN RW |1'hO 0: manual compensation by software 
1: auto compensation by dll 

DL1 DLY INV [7] RAV |1'hO 0: sample clock not invert 
1: sample clock invert 

DL1 DLY SEL [60] | ВМ |7h3F | DL1 ау number for manual set 


Note: 


For ONFI/Toggle Nand, it refer to clk sample negedge DQS inv signal when read 


For SPI Nand, it refer to read clock sample signal. 
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6.8.5.24 NANDC DLL2 Configure 


0х00ЕЗ NandC DLL 2 Configure NANDC_DL2 


| ви зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17/16, 


Reserved 


Reserved DL1_DLY_SEL 


Field Name Type | Reset | Description 
Value 


вя r 
DL2 DLY CPST EN RW |1'hO 0: manual compensation by software 
1: auto compensation by dll 
DL2 DLY INV [7] RAV |1'hO 0: sample clock not invert 
1: sample clock invert 
DL2 DLY SEL [60] | RAW |7h3F | DL1 ау number for manual set 


Note: 


For ONFI/Toggle Мапа, it refer to data out delay when Write 
For SPI Nand, it no used. 
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6.8.5.25 NANDC DLL Configure 
0x00EC NandC DLL Configure NANDC_DLL 


| Bt | 31 | зо | 20 | 26 | 27 | 26 | 25 | 24 | za | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved В ЕЕ 


"әне м ша [Premier 
Value 
ыш | [i — — 
1: dll compensation start by software 
DLL AUTO GR EN ІСІНЕ ЕТТЕ но [OLL auo cear by rarawa | 


DLL_CLR RW 1'h0 DII clear by software 
0: not clear 
1: clear 

DLL_EN [7] R/W 110 0: dll disable 
1: dll enable 


[mir fea [nw ne [ormas — ] 
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6.8.5.26 NANDC DLL STSO 


са [= [= е е |z [m а а а [2 [m [m е е [т е 
Due а 


Reserved 


Type 


Reserved 


RO 


== se 
Value 
[is [no [mm ОО 
покет вт ы [но [e Го compensation виз — — | 
pus: Гея [RO [sm оше — | 


DLL_ERROR [1] 110 0: dll no error 

1: when dll unlock 
DLL LOCK 110 0 : dll not lock 

1: dll locked 
6.8.5.27 NANDC DLL STS1 


са Г е ә [ое 2 : е [ж [5 [ж [э [2] s e | v v. 
E] eem Шш ына - 


| Name | Rs DL1 DLY SEL Rsv DL1 DLY SEL 
Type RO 
Type 


[кейе [en mw [mem [mecum — — — — — — — 
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_____ ү ү ЗВ РАО 
ms рр [жее 
Гоа у ва оон но [тю [nzavmme — 
[es [m | [new SCS 
puos [вая но [тю [mravmme 1 


[ [es [no me [ea — — _ 
О [пей [но [me ose — — — — — ] 
[m e m [mee SS 
[mrow [вй [ro me С ОИ 


6.8.5.28 NandC CFG4 


0x000000F8 (0x00000038) NandC CFG4 


mir n Y 


bat г 
nandc_slice_ctrl_ren_en_d : 
Reserved 2. ly sel slice cctrl dly sel ren sample 


EN-| — 
|» |о | о | о | о оо Ҹо оо [о |а 
L ES RS И IRE FR EST EEG I [e Eee] Iso [E] 


Slice en delay sel slice en 


a | 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: ea [RO [WA оао 


bat det [29] NA battery power down flag: 
0: power on 
1: power down 

nandc slice ctrl г | [28:25] папас slice ctrl ren en ду sel for 

en en dly sel onfi1 and папас phy fifo sample ве!-0 
is valid for 16 level delay to select 
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slice_cctrl_dly_sel | [24:16] | RW NA only опћ! and 

_ren_sample nandc_phy_fifo_sample_sel=0 is valid 
for 64 level delay is valid to select 

only_sel [14] RW NA 0: invalid; 1:only master/only ecc/only 
nand sel 

power_off_pol [13] RW NA O:power off poll is high valid ;1:power off 
poll is lower level valid 

main as spare e [12] RW NA main and spare in join mode is valid : 

n last sector main size is 
nandc main sector4[26:16] 

sector blk en [11] RW NA sector block enable for every block 
different main size and sector number 


пој [Ro [NA |o [ее —  ] 
nandc phy ren e RW NA Оеп is valid in posedge 
dge sel 1: геп is valid in negedge 
slice en ПН sel slice_en_delay_sel for slice_en to select 
delay number:0-6 is valid 
Шаш еп [5: 3] [3]:sliceO enable 
[4]:slice1 enable 
[5]:slice2 enable 
phy dll clk sel ІІ [Rw [na fo | 1: 2x nandc clk;0: 1x nandc clk 
Slice ctrl clk en ІШ [|w [NA jo | slice ctrl clk en 


nandc phy fifo sa RW NA O:phy toggle nandc to read;1:nandc 
mple sel count to read 


6.8.5.29 NandC main. sectorO 


0x000000FC (0x00000000) NandC main весіог0 


| ew |з | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


block2_sector_number block2_main_size 


| = 


block1_sector_number block1_main_size 


ar 
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— | sector пи | [31: m block2 sector ааа for valid 

mber sector_blk_en is valid 

block2_main_size [26: 16] block2 main size „just for valid 
sector_blk_en is valid 


block1_sector_nu [15:11] | RW МА block1 sector number,just for valid 

mber sector_blk_en is valid 

block1 main size [10: 0] RW NA block1 main size,just for valid 
sector blk en is valid 


6.8.5.30 NandC main sector1 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIEIEAE] 
| Name | block4 sector number block4 main size 

пре | = — ———À 
вези || ОС ОС О ОСЗ ОСЗ ОСЗ О ОСЗ ОС С О СЗ СЗ СЗ 
ПСТ КЕ | та Е Е 2 То 


block3_sector_number block3_main_size 


Field Name Type Set/Cle | Reset Description 
ar Value 

block4_sector_nu [31:27] | RW МА block sector number, just for valid 

mber sector_blk_en is valid 

block4 main size [26: 16] | RW NA block main size ,just for valid 
sector blk en is valid 

block3 sector nu [15:11] | RW NA block sector number, just for valid 

mber sector blk en is valid 

block3 main. size [10: 0] RW NA block main size,just for valid 
sector blk en is valid 


6.8.5.31 NandC main sector2 


0x00000104 (0x00000000) NandC main sector2 


| вт |з1 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


block6_sector_number block6_main_size 
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уе] м р 
| Мате | block5_sector_number block5_main_size 
Type 


Field Name Type 2” Reset Description 
Value 

block6_sector_nu [31: 27] block sector number, just for valid 

mber sector_blk_en is valid 

block6_main_size | [26: 16] block _main_size ,just for valid 
sector_blk_en is valid 

block5 sector nu [15: 11] block sector number, just for valid 

mber sector blk en is valid 

block5 main size [10: 0] RW NA block main size,just for valid 
sector blk en is valid 


6.8.5.32 NandC main sector3 


ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕНЕЕЛЕІЕЛЕЛЕ 


Reserved last_sect_main_size 
Type [Om | 
| Name | block7_sector_number block7_main_size 
Type 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕЕ [RO [а o ООО 


last sect main siz | [26:16] | RW NA last sector main size ,just for valid 
e sector blk en is valid 
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block7_sector_nu [15: 11] БН БИЕГЕ block7 sector number 
mber 


block7_main_size [10: 0] RW NA block7 main size,just for valid 
sector_blk_en is valid 


6.8.5.33 NandC_count_twrh 


0x0000010C (0x00000000) NandC_count_twrh 


| ви | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16] 


Reserved 


ОСЕНИ 7 
. | В ЕШ ИШИ И КЕСЕ О О ЗЕ В В ОЗ ВЕ 
n. Са IEEE EGER ло CER FCR RR ja Е ЕЕЕ 


Reserved NandC_count_twrh 


е [m9 у  —] 
аен EE Ee EE ОС ОС ОС о С T T2 ES С T С 


Field Мате Туре | Зе/ Це | Reset Description 
ar Value 


ЕО ІЛГЕН І;: БЕН сони О Се 


NandC count twr | (Б: 0] ін ж/е | NandC_count_twrh:for debug twrh 
h 


6.8.5.34 Four Mode Function 


We сап divide the NANDC controller to four individual Mode; they are Only Master, Only Nand, 
Only ECC and Auto Mode. The function modules and the corresponding working state are listed in the 
following table. 


Table 6-15 Four Work Mode 


W AHB Master Nand Sequence Generator 


Only Master Mode Idle 


Only Nand Mode Idle 
Onlye ECC Mode Work 
Auto Mode Work or Idle 
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The registers of NANDC_MODE will do the work to indicate which mode is active. We call this register as 
Function Setting Register. 


Three register of MAIN USE, SPAR USE, and MAIN SPAR APT will select which part of the NandFlash 
will access and which buffer is used to accommodate the data. We call these three registers as Feature 
Setting Registers. 


The combinations of the Function Setting Registers and Feature Setting Registers have special meanings. 


Table 6-16 Configure of Four Work Mode 


MAIN 
SPAR _ 
APT 


Auto Mode, transfer main & spare, but main and 
pare in Joint scenario. E.g. pagesize - 512 Bytes 


Auto Mode, transfer main & spare, but main and 
pare is in Apart scenario. E.g. pagesize = 2k / 4k 
8k 


от | o Баратат 


ERST Master transfer only spare data 
| 1 | 1 | on Pny Master transfer main and spare data 
ше — Only Nand transfer only main data 


от | x by Nand transfer only spare data @ 


Only Nand transfer main & spare data, main and 
pare in Joint scenario, E.g. pagesize = 512 


© “X”: Means it doesn't care, 0 or 1 has the same means. 
@ "0/1": Means it can be configured to 0 ог 1, they have different means. 


@ Note that, when in Auto Mode, either transfer only main or only spare data, software should configure 


MAIN_USE = 1 and SPAR_USE = 0. The spare data is read from or write to the main buffer (ping-pong 
buffer), but not the spare buffer. 
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@ Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read from 
or write to spare buffer. You can also read or write spare data to main buffer by configuring MAIN_USE = 
1 and SPAR_USE =0 with the RAM address configure to spare address and instructions using 
MRDT/MWDT instead of SRDT/SWDT. 

6 Note that, wnen MAIN_SPAR_APT is 0, then the main instruction of MRDT/MWDT transfers total length 


is the main 8 spare; when MAIN SPAR APT is 1, then it transfer total length is the main only. And the 
spare data need the spare instruction to transfer. 


Other than these configures are illegal. 
The following are the Apart Scenario and Joint Scenario 


Nand Flash Main Area Spare Area 
Joint 7 Spare Spare 
Scenario Мали Areas) Areal Мати ера 2 Area2 


Apart ; , Spare Spare 
Scenario Meim Amea d Maim Маза Ç Areal Area2 


Figure 6-25 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. “Y” indicates this 
register is valid, and need to configure in this mode; “N” indicate this register is invalid, and need not to 
configure in this mode. 


Table 6-17 Valid Parameters in Four Mode 


AUTO MODE 


2 Е pede MAIN. | ECC. 
Y_INF | NONS | сви | PAST USE | EN 
Y Y Y 


ECC | ECC. SPAR | SPAR | MAIN | MAST 
POS | MODE _INFO | SIZE | SIZE | ENDI 
_POS AN 
Y Y 
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ECC | ECC. 
POS | MODE 


MAIN | ECC - 
USE EN 


SPAR | SPAR | MAIN | MAST 


МЕО | SIZE | SIZE. zd 


.POS 


ECC | ECC. 
POS | MODE 


MAN MAIN. | ECC_ 
YAR USE | EN 
“APT |- 

у 


SPAR | SPAR | МАМ_ | MAST 


_INFO | SIZE | SIZE. а 


_POS 


ECC_ | ECC_ 
POS | MODE 


MAIN | ECC. 
USE EN 


SPAR | SPAR | MAIN | MAST 
_INFO | SIZE | SIZE. UNS 
- POS 


6.8.6 Async process 


Nandc Totally four clocks input: 


e AHB CLK 
e AXI СК 
e Nandc clk and nandc 2xclk 
е Ecc clk 
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6.8.7 


Signal Level crossing 


Application Notes 


Power drop protect flow: 


6.9 
6.9.1 


Pmu send power drop signal to note nandc; 

Мапас detect power down is valid and produce interrupt; at the same time Nandc pad oe will be 
invalid,power drop protect is valid; 

Cpu clear interrupt :set nandc_intr[5] 21'b1; 

Restore nandc operation need to reset nandc control; 

Start next nandc operation configure; 


USB2 


Overview 


This document describes the functionality of the built-in USB2 DRD controller. 

The USB2.0 DRD controller is a Dual-Role Device that supports both device and host functions, fully 
compliant with the USB2.0 specification. The USB2.0 controller high-speed(HS, 480Mbps), full-speed(FS, 
12Mbps) transfers. The USB2.0 controller connect to the industry-standard AMBA High performance Bus 
(AXI) to communicate with the application and system memory, is compliant with AMBA2.0 specification 


6.9.2 


V0.9 


Features 


Supports High-Speed(480Mbps), Full-Speed(12Mbps), Low-Speed(1.5Mbps) mode 

Supports Dual-Role mode communications with another USB function 

Supports Suspend and Resume signaling 

UTMI+ Level З transceiver interface 

Soft connect/disconnect 

Configurable for up to 15 additional Transmit endpoints and up to 15 additional Receive endpoints 
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e Offers dynamic allocation of endpoints, to maximize number of devices supported 
e Configurable FIFOs, supports dynamic FIFO sizing 
e Synchronous RAM interface for FIFOs, which size is 8192 x 32 bit 


е АМВА2.0 AXI-lite interface (works with a wide range of AHB bus speeds), one AHB slave for 
USB2.0 configure, another AXI64 master for DMA transfer between system memory and USB 
core 


e Supports DMA link list mode to improve the throughput of USB transfer 


6.9.3 Signal Description 


The 0582 has four pins in the protocol,shown in the following figure. 


UTMI IF 
USB2_DRD_CTRL 


Figure 1- 1 USB connection 


6.9.4 Function Description 


The USB2 DRD controller's block diagram is shown in the following figure,there are several main function 
module including UTMI Synchronization, Packet Encode/Decode, RAM controller, AHB slave control and 
DMA controller. 


Endpoint Control 
TX ЕР1-15 | | RX EPI-15 EPO 
Control Control Control 
USB2 Trasmit/Receive { { { 
Control Scheduler 
REG š š 
4 AHB Slave Endpoint Combin 
FIFO 
Decode |4 Packet Enc/Dec UTM 
> м RAM Control Decode —————| Synchronize 
U > м w 
cache 
> X USB R/W Y Daa Syne 
cache CRC gen/chk 
MCU R І UTM OP 
< AHB Master DMA je cache Control 
Encode — Timer 


RAM 8192x32 


Figure 1-2 USB2 controller diagram 


6.9.4.1 UTMI Synchronization 


The role of the UTMI Synchronization block is to resynchronize between the transceiver macrocell 60МН2 
clock domain and the system clock domain(HCLk). This allows the rest of the USB core to run at the CPU 
bus speed without requiring any further synchronization. The block also performs High-speed detection 
handshaking. 
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Using an eight bit interface , the block first converts the data to 16 bits — requiring the core to be driven by 
a system clock running at a least over 30MHz. 


6.9.4.2 Packet Encoding/Decoding 


The Packet Encode/Decode block generate headers for packets to be transmitted and decodes the 
headers on received packets. It also generates the CRC for packets to be transmitted and checks the 
CRC on received packets. 


6.9.4.3 Endpoint Control 


Two controller state machine are used: one for control transfers over Endpoint 0 and one for 
Bulk/Interrupt/Isochronous transactions over Endpoint 1 to 15. 


6.9.4.4 RAM Control 


The RAM controller provides an interface to a single block of synchronous single-port RAM, which is used 
to buffer packets between the CPU and USB. It takes the FIFO pointers from the endpoint controllers, 
converts them to address pointers within the RAM block and generates the RAM access control signals. 


6.9.4.5 AHB Slave Control 


The AHB slave control interface allows access to the control /status registers and the FIFOs for each 
Endpoint. It also generates interface to the CPU when packets are successfully transmitted or received, 
and when the core enters Suspend mode or resumes from Suspend mode. 


6.9.4.6 DMA Controller 


The DMA control is allowed access between the sigle ram of usb2 and DDR, which has 30 channels 
connected to the usb2’s 30 endpoints. If any endpoint has request to carry data from ddr to usb or the 
opposite direction, the DMA will reply the request by the internal arbiter and then reply ack signal to usb2 
epctrl if data have been carried completely. The DMA support link list mode.the node specification is 
shown in the following figure. 


IRQ 


AHB_SLV 


AXI IF 
REQ ACK DMA CTRL 
Figure 1- 3 0582 DMA controller diagram 
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Addr 
0x00 


| RESERVED[31:0] ) 


| RESERVED[31:0] 


Figure 1-4 USB2 ОМА controller node specification diagram 


6.9.5 Control Registers 


6.9.5.1 USB2 Memory map 
Base address: USB2 BASE ADDRESS 


[озым Тао “оо 
USB Common USB registers (00h—0Fh) 


0x02~0x03 Interrupt register for Endpoint 0 plus TX Endpoints 
1 to 15. 


IntrUSBE Interrupt enable register for IntrUSB. 


0х0Е Index Index register for selecting the endpoint status and 
control registers. 
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Ох78ћ EPInfo Information about the numbers of TX and RX 
endpoints. 

Ох79ћ ВАМ! О Information about the width of the RAM and the 
number of DMA channels. 

Ox7Ah LinkInfo Information about delays to be applied 

Ox7Bh Duration of the VBus pulsing charge 

Ox7Ch HS EOF1 Time buffer available on High-Speed transactions 

Ox7Dh FS EOF1 Time buffer available on Full-Speed transactions 


Ox7Eh LS EOF1 Time buffer available on Low-Speed transactions 
Ox7Fh SOFT ВТ Soft reset 
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6.9.5.2 Memory diagram 


LPM_INTREN LPM_CNTRL 


LPM Registers LPM_ATTR 


TADDR Epn Sd» 
(nz 0-19) inim TxHubAddr 
наб TxFuncAddr 


| М 
^ и 
” ULP & Adani. Config registers : 
76 OTG DynFIFO + Version 
: E С ° 


н 

и 
i 
a | hmm — — | 
Е 
е 


"E 
Common USB Registers 


* (where implemented - see ULPI 
Application Note musbhdrc ulpi an.pdf) 


Figure 1-5 | USB2 controller config address diagram 


6.9.5.3 USB2 DMA Memory map 
Base address: 0582 ОМА BASE ADDRESS 


0x000 DMA PAUSE Active High, pause all channels. 


0x004 DMA WAIT Active High, wait time configure 
0x008 DMA INT RAW STATUS DMA Interrupt Raw Status. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1020 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


[onset nar [name ет 


— = и 
E | о 
Ше оо | ANOS 
шш ЫНА ЖШН 
asss 
eee СЕ ND | 
ЕСА | 
ше С аб | | | 
eee COLL | 
sss 
Eero И | |( || 
фы И || 
c о Е 
а ел | 


6.9.5.4 USB2 CTRL Register Descriptions(host mode) 
6.9.5.4.1 USB2_FADDR 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1021 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Description : Function address 


[тою — Готе ғор register Reset — — | OTG. FADDR 
ЕЕ ВЕ Е ЕТ БЕСІ ЕТ БЕСТЕН DRE E TRI 
Dame В көме ПП | 
ka [ 
те СООО ИИГЕН ЕКЕН ЕКЕН КЕГИН ПОС ЕКЕН 


Field Name Type Reset Description 
Value 


FUNC_ADDR Иво | вм |7no | Set function address in host mode 


6.9.5.4.2 USB2_PWR 


Description : Power register 


[mos [oe Pan aer seta) | стени 
а ЕЕ A TO DENM ТТЫ 
мале [ишш [ишш жо | тыю | Же” | жөле | көше | онон | 
Te | so | o | = | во | ње | = | ш | ew | 
ГІ БЕЛЕ БЕЛЕ | Пе је БЕНЕН БЕНЕН БЕНЕН 


[5] R/W 1'b1 HS Enable. When set by the CPU, 
the core will negotiate for High- 
HSEN speed mode when the device is 
reset by the hub. If not set, the 
device will only operate in Full-speed 
mode. 


[4] 150 HS Mode. When set, this read-only 
bit indicates High-speed mode 
successfully negotiated during USB 
reset. In Peripheral Mode, becomes 

HSMODE valid when USB reset completes (as 
indicated by USB reset interrupt). In 
Host Mode, becomes valid when 
Reset bit is cleared. Remains valid 
for the duration of the session. 


[3] RAN 1’b0 Reset. This bit is set when Reset 
signaling is present on the bus. Note: 
RESET This bit is Read/Write from the CPU 
in Host Mode but Read-Only in 
Peripheral Mode. 
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[2] RAN 1’b0 Resume. Set by the CPU to 
generate Resume signaling when 
the function is in Suspend mode. 
The CPU should clear this bit after 
10 ms (a maximum of 15 ms) to end 

RESUME Resume signaling. In Host mode, 
this bit is also automatically set when 
Resume signaling from the target is 
detected while the core is 
suspended. 


[1] RW 1’b0 Suspend Mode. In Host mode, this 
SUSPEND bit is set by the CPU to enter 
Suspend mode. 
R/W 1'b0 Enable Suspend M. Set by the CPU 


6.9.5.4.3 USB2_INTTX 


Description : TX interrupt 


OTG_INTTX register (Reset 0x00) OTG_INTTX 


aa = РВБ ЕР7 EP6 EPS EP4 EP3 EP2 EP1 EPO 

TX TX TX TX TX TX TX TX 

M м NT iNT INT INT INT INT INT INT INT INT 
| туре | 57 da uc RR ee | LACA 


[нее [en [AW ТТ” [Desin — — — | 
зит (mp Дю [рю eo Xe — — — | 
хт ma [s [рю (вит | 
[emanon [тат [s [рю — ЕСО 
“атом” qm [ao [о [Рети — — | 
Келте” Пн [m [рю СЕКС — — | 
[memow ГИ СИ ССИ СЕ 
[mma ГИ СИ ССИ СООО 
Еа И СИ СИ О 
ferment [m — s [рю [юеш — — — 
зт [m — s [рю (ете — — — 
зт [m |ю [m — [зеш — — — 
ер том [m [m m — СО 
Гена том [m — fo [m (этн — — — 
Em m [тю [эю [те — — — 
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6.9.5.4.4 USB2_INTRX 


Description : RX interrupt 


OTG_INTRX register (Reset 0x00) OTG_INTRX 


EP9 ЕР8 EP7 EP6 EP5 EP4 EP3 EP2 ЕР1 ЕРО 
RX RX RX RX RX RX RX RX RX 
INT INT INT INT INT INT INT INT INT 


Я Ге | по | то | по | по е е | то е еее е | 
веша | | о ОС о ер ОС ОС САС С sss 
кеге [ek [RW "ҮЛ" БІТТІ: — — 


ЫИС EP 15 АХ Interrupt. Signals that the 
Receive interrupt has been received 
from this endpoint 

Гери кат [na — [o ы — [тинтип — 

[mw mov [na fo ры [зити _ 

Гета ном” [na — [no [m [ийтти _ 

С qu |o — [ne — ЕТІС) — — 

ғалам” [np во — [me — [eman — 

[mmuv [m [RO — [o — [тэш _ 

[mmc m | m [m — [Реле — 

[em muv [m [o — [o — [кши _ 

[mmu [m — [o — [o — вевн — 

СО СООО fo ООО СЕ ОО 

ma qm СООО fo ОО 

Ссл Тс ООО ЕИ ЗЕЕ О 

С [m ООО ООО ЗЕЕ ОО 

со [пш СООО o ССОО 

Геро кат [m ____|во tbo [о пп 


6.9.5.4.5 USB2_INTTXEN 


Description : TX interrupt enable 
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0x006 OTG_INTTXEN register (Reset OxFF) OTG INTTXEN 


неделен зада З вале E C IER RE UR RICE a ЕЕ ПЕ Е 


EP1 EP1 EP1 EP1 EP1 EP1 EP9 EP8 EP EP6 EP5 EP4 EP3 ЕР2 ЕРІ EPO 
5T | 4T 3_T 2Т 1T 

ХЕ | ХЕ ХЕ ХЕ ХЕ 
М М 


ЕМ ЕМ ЕМ ЕМ 
М М 
туре 
Пе ЗЕ СВ Е ДС ее Е Е С АИ ВС E 


EP15 TX ЕМ [15] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 15 
1: The interrupt is allowed 
EP14_TX_EN [14] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 14 
1: The interrupt is allowed 
EP13_TX_EN [13] 
ЕР12_ТХ_ЕМ [12] 
ЕР11_ТХ_ЕМ [11] 


0: Masks the Transmit interrupt from 
the endpoint 13 


1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 12 

1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 11 

1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 10 

1: The interrupt is allowed 


a В 
= 1'b1 0: Masks the Transmit interrupt from 
the endpoint 9 
1: The interrupt is allowed 


ши "eM 
m xui 
~ A 


0: Masks the Transmit interrupt from 
the endpoint 8 


1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 7 

1: The interrupt is allowed. 

0: Masks the Transmit interrupt from 
the endpoint 6 

1: The interrupt is allowed 


ЕР6 TX EN 


EP5 TX EN 


0: Masks the Transmit interrupt from 
the endpoint 5 


1: The interrupt is allowed 


EP4 TX EN R/W 0: Masks the Transmit interrupt from 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1025 of 2522 


[7] 
[5] 
4 


This document contains information оп а product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ЦЗ SPREADTRUM SC9832E Device Specification 
the endpoint 4 
1: The interrupt is allowed 
EP3_TX_EN 0: Masks the Transmit interrupt from 


the endpoint 3 
1: The interrupt is allowed 


0: Masks the Transmit interrupt from 
the endpoint 1 


1: The interrupt is allowed 


ЕР1_ТХ_ЕМ 


ЕРО_ТХ_ЕМ 


ЕР2_ТХ_ЕМ [2] RAN 1'b1 0: Masks the Transmit interrupt from 
the endpoint 2 
1: The interrupt is allowed 
R/W 1'b1 


0: Masks the Transmit interrupt from 
the endpoint 0 


1: The interrupt is allowed 


6.9.5.4.6 USB2 INTRXEN 


Description : RX interrupt enable 


OTG INTRXEN register (Reset OxFF) OTG INTRXEN 


EP1 EP1 EP1 EP1 EP9 EP8 EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 
21 1_R 
ХЕ 


М М М М М 
О ОС С И А [яи [ни [= ОСА ОСИ С TR 
mel Peer О С С С О И et 


ЕР15 ВХ ЕМ [15] R/W 1’b1 0: Masks the Receive interrupt from 
the endpoint 15 
1: Allows the interrupt 
EP14 RX EN [14] RAN 1'b1 0: Masks the Receive interrupt from 
the endpoint 14 
1: Allows the interrupt 
ЕРІЗ ВХ EN [13] R/W 1'b1 
the endpoint 13 
1: Allows the interrupt 
EP12 RX EN [12] R/W 1’b1 0: Masks the Receive interrupt from 
the endpoint 12 
1: Allows the interrupt 


0: Masks the Receive interrupt from 


EP11_RX_EN [11] 0: Masks the Receive interrupt from 
the endpoint 11 
1: Allows the interrupt 

EP10_RX_EN [10] 0: Masks the Receive interrupt from 
the endpoint 10 
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0: Masks the Receive interrupt from 
the endpoint 9 
1: Allows the interrupt 


— ВХ ЕМ 


ЕР 8 RX ЕМ 


2 
= 


0: Masks the Receive interrupt from 
the endpoint 8 
1: Allows the interrupt 


EP7_RX_EN 0: Masks the Receive interrupt from 
the endpoint 7 


1: Allows the interrupt 


EP6_RX_EN 0: Masks the Receive interrupt from 
the endpoint 6 


1: Allows the interrupt 


EP5_RX_EN 0: Masks the Receive interrupt from 
the endpoint 5 


1: Allows the interrupt 


ЕР4_ВХ_ЕМ 


0: Masks the Receive interrupt from 
the endpoint 4 
1: Allows the interrupt 


EP3_RX_EN 0: Masks the Receive interrupt from 
the endpoint 3 


1: Allows the interrupt 


EP2_RX_EN 0: Masks the Receive interrupt from 
the endpoint 2 


1: Allows the interrupt 


ЕРІ ВХ ЕМ 0: Masks the Receive interrupt from 
the endpoint 1 


1: Allows the interrupt 


EPO ВХ EN Í 0: Masks the Receive interrupt from 
the endpoint 0 
1: Allows the interrupt 


6.9.5.4.7 USB2_INTRUSB 


Description : usb interrupt 


0х00А OTG_INTRUSB register (Reset 0x00) OTG_INTRUSB 


Vbus_Error Sess_Req Discon Babble Resume Suspend 


RO RO 


0 0 


160 Session Request. Set when Session 
Vbus_Error Request signaling has been 
detected. Note: Only valid when the 
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core is A-device 


Disconnect. Set when device 
disconnect is detected 


Discon [5] 170 Connect. Set when a device 
connection is detected. 

Conn [4] 160 Start of Frame. Set when а new 
frame starts 


SOF [3] 150 Set when babble condition is 
detected 


[2] 1’b0 
Babble 

[1] 1’b0 
Resume 


Set when Resume signaling is 
detected on the bus while the core is 
in Suspend mode 


Set when Resume signaling is 
detected on the bus while the core is 
in Suspend mode 


6.9.5.4.8 


Description : 


usb interrupt enable 


OTG_INTRUSBE register (Reset 0x60) 


Sess_Req_E 


n 


USB2_INTRUSBE 


Discon_En 


Babble_En 


OTG_INTRUSBE 


Resume_En 


Suspend_En 


R/W 


R/W 


R/W 


R/W 


R/W 


1 


1 


0 


0 


0 


VbuS Error [7] R/W 150 Enables the Vbus Error interrupt bit 
= in OTG_INTRUSB 


R/W 1’b1 Enables the Session Req interrupt 
Discon [5] R/W 1'b1 Enables the DISCON interrupt bit in 
OTG INTRUSB 
Con [4] R/W 150 Enables the CONN interrupt bit in 
OTG_INTRUSB 
SOF [3] R/W 160 Enables the SOF interrupt bit in 
OTG_INTRUSB 
Babble [2] R/W 150 Enables the Babble interrupt bit in 
OTG_INTRUSB 
[1] R/W 150 Enables the Resume interrupt bit in 
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6.9.5.4.9 USB2 FRAME 


Description : Frame number 


0x00C OTG_FRAME register (Reset 0x00) OTG_FRAME 


TE ЕЕ Е А ШЕ Е АЁ ЕЕ оро ок АВ 
| Мате | Ы теше жауы 


Reserved Frame_Number 


шише КУ 
ІШІ! r О О ЕС СС ее Те | 
Гейне [ek [RW [resava [Deseo — | 


Frame Number [10:0] 1150 Frame Number. Shows the current 
- frame numbe 


6.9.5.4.10 USB2_INDEX 


Description : EP number index 


OTG_INTRUSBE register (Reset 0x00) OTG_INTRUSBE 


>O || 
ЕЗ Бс ЖЕН БЕН | БЕСТЕ ШЕТИН а ee Е А 


Reserved Endp_Number 


Endp_Number Selected Endpoint number 


6.9.5.4.11 USB2_TESTMODE 


Description : test mode register 
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0x00F 


ТЕ ЖИЕН Ө ЛЕН Б ae ee s 


Force_Host 


OTG_TESTMODE register (Reset 0x00) 


FIFO_Acces 
5 


Force_FS 


Force_HS 


Test_Packet 


OTG_TESTMODE 


Test Se0_N 
AK 


RW 


RW 


RW 


R/W 


R/W 


0 


0 


0 


0 


0 


0 


EINE, 


[7] RAN The Application Software sets this bit 
Force Host 


to instruct the core to enter Host 
R/W 
FIFO_Access 


The CPU sets this bit to transfer the 
packet in the Endpoint 0 TX FIFO to 
the Endpoint 0 RX FIFO. The bit is 
cleared automatically 


Force Full-Speed. This bit forces the 
core into full-speed mode when it 
receives a USB reset 


Force High-Speed. This bit forces 
the core into high-speed mode when 
it receives a USB reset 


150 The CPU sets this bit to enter the 
Test_Packet test mode. In this 
mode, the MUSBMHDRC repetitively 
transmits on the bus a 53-byte test 
packet, the form of which is defined 
in the Universal Serial Bus 
Specification Revision 2.0, Section 
7.1.20. The test packet has a fixed 
format and must be loaded into the 
Endpoint 0 FIFO before the test 
mode is entered. 

Note: Only valid in high-speed mode 


mode when the Session bit is set, 
regardless of whether it is connected 


to any peripheral. 
Test_Packet 


Test 5е0 МАК 


Test K-state. The CPU sets this bit 
to enter the Test_K test mode. In this 
mode, the MUSBMHDRC transmits 
a continuous K on the bus. 


Note: Only valid in high-speed mode 


Test J-state. The CPU sets this bit to 
enter the Test_J test mode. In this 
mode, the MUSBMHDRC transmits 
a continuous J on the bus. 


Note: Only valid in high-speed mode 


Test SEO/NAK. The CPU sets this bit 
to enter the Тез! 5Е0 МАК test 
mode. In this mode, the 
MUSBMHDRC remains in High- 
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speed mode but responds to any 
valid IN token with a NAK. 


Note: Only valid in high-speed mode 


6.9.5.4.12 USB2_TXMAXP 


Description : Tx Max Packet Size register 


0x010 отс TXMAXP register (Reset 0x00) OTG TXMAXP 


Ee ERE eee 


MULT Max_Payload 


ANS 
а | e 
кеге Jon [w [resava [Deseo — — — 


[15:11] R/W 5'b0 Index register for different function 
MULT depends 
on OTG_INDEX 
[10:0] R/W 11'b0 Index register for different function 
Max_Payload depends 
on OTG_INDEX 


6.9.5.4.13 USB2 CSRO(TXCSRL) 


Description : Index register 


OTG СНО register (Reset 0x00) OTG CSRO 


жиг ____- 
ee 
pe 


Index reg 
Type 


NNN 5:0] 1650 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.14 USB2_RXMAXP 


Description : Rx Max Packet Size register 
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оч ______| OTGLRRWAXP register йене) ora RXMAXP | 


oe 11] Index register for different function 
MULT depends 
on OTG_INDEX 
[10:0] 1160 Index register for different function 
Max_Payload depends 
on OTG_INDEX 


6.9.5.4.15 USB2_RXCSR 


Description : Index register 


m | епа С Пе е ее гео 
LIN RN 


Index reg 


T 
в o o ОС ОС ОС ОС С s yy) es ee [ 


st съ 5:0] 1650 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.16 USB2_RXCNT 


Description : Index register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
мапе | 


Index reg 


" 
І.ЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕН 
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[15:0] R/W 1650 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.17 USB2_TXTYPE 


Description : Index register 


0x01A OTG TXTYPE register (Reset 0x00) OTG TXTYPE 


Index reg 


LINE 0] 860 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.18 USB2_TXINTV 


Description : Index register 


ТЖ НЕР ЖЕН БС ЗО S EN NUN ИЕН ПОЕТ 


Index reg 


pager 0] 8'b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.19 USB2_RXTYPE 


Description : Index register 
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и | = | • БЕГЕН БЕГЕН БЕГЕН БЕГЕН БЕКЕН БЕГЕН 


Index reg 


— |5 0] 8'b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.20 USB2_RXINTV 


Description : Index register 


СЕН СІ-ЛСТІСІТІЛІСТІІ! [| оттү 
БИГЕ fe ЕР БЕРЕН ПАЈЕ nd i 


Index reg 


тенше (Б 0] 860 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.4.21 USB2_FIFOSIZE 


Description : Index register 


[тоют Гота пове неген — Г опакова | 
ар [1515s ПО Те I--— 


Index reg 


| FieldName | Мате RW | Reset Value | Value |Description — | 


Index reg r-— 0] 8'b0 Index register for different function 
depends 
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6.9.5.4.22 USB2_DEVCTL 
Description : Device Control register 


0x060 OTG_DEVCTL register (Reset 0x00) OTG_DEVCTL 


А БК Д рк АН О и нж E 


В Оемсе Host_Mode Host_Req Session 


0 0 0 0 


| Туре | RO RO RW RW 


[7] 150 B-Device. This bit indicates whether 

the core is operating as the A-Device 
or the B-Device. Only valid while a 
session is in progress. 
0: A-Device 

| 1: B-Device 

B_Device Note: If the core is in Force_Host 

mode (i.e. a session has been 
started with 
OTG_TM.Testmode.FRH = 1), this 
bit will indicate the state of the 
HOSTDISCON input signal from the 
transceiver 


150 Full Speed. This bit is set when a 
full-speed or high-speed device has 
been detected being connected to 

FSDev the port. (High-speed devices are 
distinguished from full-speed by 
checking for high-speed chirps when 
the device is reset.) Only valid in 
Host mode 

[5] 160 Low Speed. This bit is set when а 

LSDev low-speed device has been detected 
being connected to the port. Only 
valid in Host mode 

[4:3] 250 VBUS. These bits encode the 
current VBUS level as follows: 00: 
Below SessionEnd 

Vbus 01: Above SessionEnd, below 
AValid 
10: Above AValid, below VBusValid 
11: Above VBusValid 


[2] 150 This Read-only bit is set when the 
Host -Mode B core is acting as a Host 
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[1] R/W Í When set, the core will initiate the 
Host_Req Host Negotiation when Suspend 
= mode is entered. It is cleared when 
Host Negotiation is completed 


R/W 150 Session. When operating as ап А- 
Device, this bit is set or cleared by 
the software to start or enda 
session.When operating as a B- 
Device, this bit is set/cleared by the 

Session core when a session starts/ends. It 
may also be set by the software to 
initiate the SRP. When the core is in 
Suspend mode, the bit may be 
cleared by the software to perform a 
software disconnect 


6.9.5.4.23 USB2_TXFIFOSZ 


Description : TX FIFO size register 


OTG_TXFIFOSZ register (Reset 0x00) OTG_TXFIFOSZ 


[062 | 
ПЗ ВЕН ШЕСЕ А Жап Е (БЕ ж НЕС КЕ ОКТ 


Reserved DP_Buffer TX_FIFO_Size 


[4:3] RAN 20 Double Packet Buffering. 
Defines whether the double-packet 
DP_Buffer buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 


[2:0] R/W 3’b0 Endpoint TX FIFO Size. This field 

defines the TX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 
prior to transmission).TX FIFO Size 

TX_FIFO_Size (Bytes): If DPB = 1, the size of the 
TX FIFO will be twice the size 
defined in this field 
0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 1001:4096 
1010:8192 
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6.9.5.4.24 USB2_RXFIFOSZ 


Description : RX FIFO size register 


OTG_RXFIFOSZ register (Reset 0x00) OTG_RXFIFOSZ 


|мөз | 
paese Б кі ee 


Reserved DP_Buffer RX_FIFO_Size 


[4:3] RAN 20 Double Packet Buffering. 
Defines whether the double-packet 
DP Buffer buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 


[2:0] R/W 3’b0 Endpoint RX FIFO Size. This field 

defines the RX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 

RX_FIFO_Size prior to transmission).RX FIFO Size 
(Bytes): 
0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 
1001:4096 1010:8192 


6.9.5.4.25 USB2_TXFIFOADDR 
Description : TXFIFO Address register 


re 2 То 
Dane. ме 


Reserved Address 


Type 


тенше |84 0] 13'50 This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
Address as follows: 
13'h000: 0000 
131001: 0008 
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6.9.5.4.26 USB2_RXFIFOADDR 
Description : RXFIFO Address register 


0x066 OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


| Bit [15 | 14 | r3 ] 2 | м |о | в | v | e И | з | 2 | 1 [0 
[rome шше w 
Туре 


mua 
в Pr Per r rs e s > 


тенше |8 2:0] 13'50 This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
as follows: 
13'h000: 0000 
о: 137Һ001: 0008 
13'h002: 0010 
13'h1FFF: FFF8 


6.9.5.4.27 USB2 HWVER 


Description : Hardware version register 


0x06C OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


ЛЕЛЕН Е Е Е 55 EEE EES EES 


| FieldName | Мате [RW | Reset Маше | Value | Reset Value |Description = | 


м 10 
1050 Minor Version number. Returns 


6.9.5.4.28 USB2_EPINFO 
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Description : Endpoint Information register 


0x078 OTG_EPINFO register (Reset OxFF) OTG_EPINFO 


Еа ЗЕЯ ДЕ ИШ ee sp ap 


ВХ ЕР [7:4] IRO |a — | The Number of Receive Endpoints 
TX_EP [3:0] Fo [44 | The Number of Transmit Endpoints 


6.9.5.4.29 USB2_RAMINFO 


Description : RAM Information register 


ит | • РЕЗ L5 То Те I 


RAM_BITS 


DMA_CH [7:4] ВО _____|4ћ8 | The Number of DMA Channels 
RAM BITS [3:0] во ja | The width of the RAM Data bus 


6.9.5.4.30 USB2 LINKINFO 


Description : LINK Information register 


0x07A OTG LINKINFO register (Reset 0x5C) OTG LINKINFO 


ЕСС БЕ ада РЕП qr S M Sae On 


тон т |ю [ans т 
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Sets the wait to be applied to allow 
for the user s connect/disconnect 
filter in units of 533.3ns (the default 
Setting corresponds to 2.667us). 
Note: When working in FS Interface 
mode, the timer values will be 
different: units of 666.63 ns and the 
default value of 3.33 us 


ID Pullup Delay. 


Sets the delay to be applied from 
IDPULLUP being asserted to IDDIG 
being considered valid in units of 
4.369ms (the default setting 
corresponds to 52.43ms). Note: 
When working in FS Interface mode, 
the timer values will be different: 
units of 5.46 ms and the default 
value of 65.54 ms 


6.9.5.4.31 USB2 VPLEN 


Description : VPLEN register 


OTG VPLEN register (Reset 0x3C) OTG VPLEN 


[7:0] R/W 8'h3C VBUS Pulse Length. 

Sets the duration of the VBus 
pulsing charge in units of 546.1 us 
(the default setting corresponds to 
32.77ms). 

VPLEN 
Note: When working in FS Interface 
mode, the timer values will be 
different: units of 682.62 us and the 
default value of 40.96 ms 


6.9.5.4.32 USB2 HSEOF 


Description : HS EOF register 
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I A ВЕ ЕВ ВОЕН 


теала |5 0] 8'h80 HS Time Buffer. Sets for High-speed 
transactions the time before EOF to 
HS EOF stop beginning new transactions, in 
units of 133.3 ns (the default setting 
corresponds to 17.07 us) 


6.9.5.4.33 USB2 FSEOF 


Description : FS_EOF register 


„| » Те ТЗ ШИГ Е И ЕТ АСИ ПОС 


ощ 0] 8177 FS Time Buffer. Sets for Full-speed 
transactions the time before EOF to 
FS_EOF stop beginning new transactions, in 
units of 533.3 ns (the default setting 
corresponds to 63.46 us) 


6.9.5.4.34 USB2_LSEOF 


Description : LS_EOF register 


ЕСІН БЕЛІН Те |-| «(+ БЕГЕН БЕКЕН БЕГЕН 
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[7:0] RAN 8'h72 LS Time Buffer. Sets for Low-speed 
transactions the time before EOF to 
LS EOF stop beginning new transactions, in 
units of 1.067 us (the default setting 
corresponds to 121.6 us) 


6.9.5.4.35 USB2 SOFTRST 


Description : Soft reset register 


0x07F OTG SOFTRST register (Reset 0x00) OTG SOFTRST 


ГЕ ШШ ДЕН ШЕ ДЫ БАЕ esee e OR 


Reserved 


[1] R/W 110 Reset All FFs in the XCLK clock 
domain. When а 161 is written to this 
bit, the XCLK clock domain reset will 
be asserted within a minimum delay 
of 7 cycles of the AHB clock. The 

ы output NRSTXO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to XCLK. This register is self 
clearing and always reads zero 

R/W 110 Reset All FFs in the AHB clock 
domain. When а 161 is written to this 
bit, the AHB clock domain reset will 
be asserted within a minimum delay 

NRST of 7 cycles of the AHB clock. The 
output NRSTO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to AHB clock. This register is 
self clearing and always reads zero 


6.9.5.4.36 USB2 TXMAXP EPO 


Description : Tx Max Packet Size register 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1042 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


OTG TXMAXP ЕРО register (Reset 0x00) OTG TXMAXP EPO 


|мо ____- 
se Е Е ЕЕ Е I IIS DE ИЕЛЕ ЕЕ ВСЕ 


MULT Max_Payload 


[15:11] R/W 5’b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] R/W 1160 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Мах Payload be up to 1024 bytes but is subject to 
= the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 


6.9.5.4.37 USB2 CSR EPO 


Description : EPO Control and Status register 


EPO Control and Status register (Reset 0x00) OTG TXMAXP EPO 


Reserved Dis . DT E Flus NAK Stat Req | Error | Setu | RxSt | TxP RxP 
Ping WE p 5 _Tim > РК pPkt all ps Пе 
= ES 
| Туре | 


aR ео [= 
кеге [ek [RW [Reset Value [они | 


[11] 150 The CPU writes а 1 to this bit to 
instruct the core not to issue PING 
TEM tokens in data and status 
Dis_Ping UW phases of a high-speed Control 
transfer (for use with devices that 
do not respond to PING) 
[10] 1'b0 Data Toggle Write Enable.The CPU 
writes a 1 to this bit to enable the 
WO current state of the Endpoint 0 data 
toggle to be 
written (see Data Toggle bit, 
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below). This bit is automatically 
cleared once the new value is 
written 


When read, this bit indicates the 
current state of the Endpoint 0 data 
toggle. If D10 is high, this bit 

may be written with the required 
setting of the data toggle. If 010 is 
low, any value written to this 

bit is ignored. 


The CPU writes a 1 to this bit to 
flush the next packet to be 
transmitted/read from the 

Endpoint 0 FIFO. The FIFO pointer 
is reset and the 
TxPktRdy/RxPktRdy bit (below) is 
cleared. Note: FlushFIFO should 
only be used when 
TxPktRdy/RxPktRdy is set. At other 
times, it may cause data to be 
corrupted 


Data Toggle 


Flush FIFO 


NAK Timeout 


This bit will be set when Endpoint 0 
is halted following the receipt of 
NAK responses for longer 

than the time set by the NAKLimitO 
register. The CPU should clear this 
bit to allow the endpoint 

to continue. 


The CPU sets this bit at the same 
time as the TxPktRdy or ReqPkt bit 
is set, to perform a status 

stage transaction. Setting this bit 
ensures that the data toggle is set 
to 1 so that a DATA1 packet is 
used for the Status Stage 
transaction 


StatusPkt 


1 The CPU sets this bit to request an 
ReqPkt IN transaction 
It is cleared when RxPktRdy is set. 


{ел 
=i 
с 
о 


This bit will be set when three 
attempts have been made to 
perform a transaction with no 
response 

from the peripheral. The CPU 
should clear this bit. An interrupt is 
generated when this bit is set 


Error 


SetupPkt 
Data Toggle. 

RxStall [2] This bit is set when a STALL 
handshake is 
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The CPU sets this bit, at the same 
time as the ТхРкІНау bit is set, to 
send a SETUP token instead of an 
OUT token for the transaction. 
Note: Setting this bit also clears the 


| 
O 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


СЗ SPREADTRUM' SC9832E Device Specification 
____ оо оо | ЕКЕ 
this bit 


[1] 150 The CPU sets this bit after loading 
a data packet 
into the FIFO. It is cleared 
TxPktRdy RAN automatically when a 
data packet has been transmitted. 
An interrupt is also generated at 
this point (if enabled). 


150 This bit is set when а data packet 
has been 
received. An interrupt is generated 
RxPktRdy WC (if enabled) when this bit is set. The 
CPU should clear this bit when the 
packet has been read from the 
FIFO 


6.9.5.4.38 USB2 COUNT EPO 


Description : EPO Bytes Received Counter register 


„| · | «|_-| „= 1d Го 


Reserved RX_CNTO 


6.9.5.4.39 USB2_NAKLIMIT_EPO 
Description : NAKLIMIT register 


Em ШШК | Ф БЕСТЕН Та Тате ТУ То 


Reserved NAKLIMIT 


NAKLIMIT [4:0] OTG_NAKLIMIT is an 5-bit register 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1045 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


that sets the number of frames 
(microframes for HS) after which the 


EPO should timeout 


6.9.5.4.40 USB2 CFG EPO 


Description : Core Configuration register 


OTG CFG EPO register (Reset 0xDE) OTG CFG EPO 


SoftConn UTMIDW 


RO RO 


1 0 


Bulk Pkt Amalgamation. When set, 
the automatic 

amalgamation of bulk packets is 
selected 


Bulk Pkt Splitting. When set, the 
automatic splitting 
of bulk packets is selected 


Big Endian. When set, it indicates 
Big Endian 
ordering is selected 


High-Bandwidth ISO Support. 
When set to 1 

indicates High-bandwidth RX ISO 
Endpoint Support selected 


[3] ' High-Bandwith ISO Support. When 
set to 1 indicates High-bandwidth 
TX ISO Endpoint Support selected 


[2] ' Dynamic FIFO Sizing. When set to 
1 indicates Dynamic FIFO Sizing 
option selected 


[1] ' Soft Connect. When set to 1 
SoftConn indicates Soft Connect/Disconnect 
option selected 


| UTMI Data Width. UTMI DataWidth 
Indicates selected UTMI+ data 
UTMIDW width: 
0: 8 bits; 
1: 16 bits 


6.9.5.4.41 USB2_TXMAXP_EP1(EP2-EP15) 
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Description : Tx Max Packet Size register 


0x110(0x120...) | OTG_TXMAXP_EP1(EP2-EP15) register (Reset 0x00) 


PF 
| Name SS _ 


MULT Max_Payload 


[15:11] R/W 5'b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] RAN 1160 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Max Payload be up to 1024 bytes but is subject to 
НЕ the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operation 


6.9.5.4.  USB2_TXCSR_EP1(EP2-EP15) 


Description : TX Control and Status register 


0х112(0х122...) OTG_TXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto Res ОМА | Кер | ОМА DT Ран МАК скр RxSt | Setu Flus Error FIF ТХР 
5е! m Req ataT Req WE _Tim all pPkt ЛЕЕ ONo i 
1" og = ae eout tEm 
EE 


| Type | LN | мо | LN | wo | 


[15] If the CPU sets this bit, TxPktRdy 
will be automatically set when data 
of the maximum packet size (value 
in TxMaxP) is loaded into the TX 

AutoSet FIFO. If a packet of less than the 
maximum packet size is loaded, 
then 
TxPktRdy will have to be set 
manually. Note: Should not be set 
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[Reseved | 


Isochronous endpoints or 
high-bandwidth Interrupt endpoints 


The CPU sets this bit to enable the 
endpoint direction as TX, and 
clears it to enable the endpoint 
direction as Rx. Note: This bit only 
has any effect where the same 
endpoint FIFO is used for both TX 
and Rx transactions 


Reserved 14] 


[13] 
Mode 


DMARegEnab 


FrcDataTog 
DMAReqMode 
DTWE 
Data Toggle 
low, any value written to 
this bit is ignored 


Bulk endpoints only: This bit will be 

set when the TX endpoint is halted 

following the receipt of 

NAK responses for longer than the 
NAK Timeout time set as the NAK Limit by the 

TxInterval register. The 

CPU should clear this bit to allow 

the endpoint to continue. 


ClrDataTog RW 1'50 The CPU writes a 1 to this bit to 
reset the 
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The CPU sets this bit to enable the 
DMA request 
for the TX endpoint 


The CPU sets this bit to force the 
endpoint data toggle to switch and 
the data packet to be cleared 
from the FIFO, regardless of 

RW whether an ACK was received. This 
can be used by Interrupt TX 
endpoints that are used to 
communicate rate feedback for 
Isochronous endpoints 


The CPU sets this bit to select 
DMA Request Mode 1 and clears it 
to select DMA Request Mode 0. 
Note: This bit must not be cleared 
either before or in the same cycle 
as the above DMAReqEnab bit is 
cleared 


The CPU writes a 1 to this bit to 
enable the current state of the TX 
Endpoint data toggle to 

be written (see Data Toggle bit, 
below). This bit is automatically 
cleared once the new value is 
written 


When read, this bit indicates the 
current state of the TX Endpoint 
data toggle. If D1 is high, this 

bit may be written with the required 
setting of the data toggle. If D1 is 


= 
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This bit is setwhen a STALL 
handshake is received. When this 
bit is set, any DMA request that is 
in progress is stopped, the FIFO is 
completely flushed and the 
TxPktRdy bit is cleared (see 
below). The CPU should clear this 
bit. 


RxStall 


The CPU sets this bit, at the same 
time as the TxPktRdy bit is set, to 
send a SETUP token instead of an 
OUT token for the transaction. 
Note: Setting this bit also clears the 
Data Toggle 


SetupPkt 


The CPU writes а 1 to this bit to 
flush the latest packet from the 
endpoint TX FIFO. The FIFO 
pointer is reset, the TxPktRdy bit 
(below) is cleared and an interrupt 
is generated. May be set 
simultaneously with TxPktRdy to 
abort the packet that is currently 
being loaded into the FIFO. Note: 
FlushFIFO should only be used 
when ТХРК Роу is set. At other 
times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 


FlushFIFO 


The USB sets this bit when 3 
attempts have been made to send 
a packet and no handshake packet 
has been received. When the bit is 
set, an interrupt is generated, 
TxPktRdy is cleared and the FIFO 
is completely flushed. The CPU 
should clear this bit. Valid only 
when the endpoint is operating in 
Bulk or Interrupt mode. 


[1] | The USB sets this bit when there is 
др» 4 m TUR at least 1 packet in the TX FIFO 


The CPU sets this bit after loading 
a data packet into the FIFO. It is 
cleared automatically when a data 
packet has been transmitted. An 
TxPktRdy RW 150 interrupt is also generated at this 
point (if enabled). ТхРК Роу is also 
automatically cleared prior to 
loading a second packet into a 
double-buffered FIFO 


6.9.5.4.43 USB2_RXMAXP_EP1(EP2-EP15) 
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Description : Rx Max Packet Size register 


0х114(0х124...) OTG_RXMAXP_EP1(EP2-EP15) register (Reset 0x00) 


Pu 
| Мате | ЕА = _ 


MULT Max_Payload 


[15:11] R/W 5'b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] RAN 1160 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Max Payload be up to 1024 bytes but is subject to 
НЕ the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 


6.9.5.4.44  USB2_RXCSR_EP1(EP2-EP15) 


Description : RX Control and Status register 


0x116(0x126...) OTG_RXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto | Auto | DMA DMA DT Data | Inco CIrD | RxSt | Req Flus m Error FIF RxP 
2 Req Req Req WE Tog ша 2. а! Pkt a Шы у 
g^ Ни gle 


| Type | LN [wo | LN [wo | LN [wo | 


[15] Auto Set. If the CPU sets this bit 

then the RRDY bit will be 
automatically cleared when a 
packet of (OTG_RXMAXP) bytes 

AutoClear has been unloaded from the RX 
FIFO. When packets of less than 
the maximum packet size are 
unloaded, RRDY will have to be 
cleared manually. 
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Note: This bit should not be set for 
high-bandwidth Isochronous 
endpoints 


If the CPU sets this bit, the ReqPkt 
bit will be automatically set when 
the RxPktRady bit is cleared. 

Note: This bit is automatically 
cleared when a short packet is 
received. 


The CPU sets this bit to enable the 
DMA request for the Rx endpoint. 


Disable NYET. The CPU sets this 
bit to disable the sending of NYET 
handshakes. When set, all 
successfully received RX packets 
are ACKd including at the point at 
which the FIFO becomes full 


The CPU sets this bit to select 
DMA Request Mode 1 and clears it 
to select DMA Request Mode 0. 


The CPU writes a 1 to this bit to 
enable the current state of the 
Endpoint 0 data toggle to be written 
(see Data Toggle bit, below). This 
bit is automatically cleared once the 
new value is written. 


Data Toggle. When read, this bit 
indicates the current state of the 
Endpoint 0 data toggle. If DWE is 

DataToggle high, this bit may be written with the 
required setting of the data toggle. 
If DWE is low, any value written to 
DT is ignored 


This bit will be set in a high- 
bandwidth Isochronous or Interrupt 
transfer if the packet received is 
incomplete. It will be cleared when 
RxPktRady is cleared. Note: If USB 
protocols are followed correctly, 
IncompRx this bit should never be set. The bit 
becoming set indicates a failure of 
the associated Peripheral device to 
behave correctly. 
(In anything other than Isochronous 
Dom this bit will always return 


ClrDataT The CPU writes a 1 to this bit to 
Tee nod reset the endpoint data toggle to 0 


When a STALL handshake is 
i received, this bit is set and an 
pasigi WE К? interrupt is generated. The CPU 
should clear this bit. 
НедРк The CPU writes a 1 to this bit to 
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cleared when RxPktRdy is set 


[4] The CPU writes а 1 to this bit to 
flush the next packet to be read 
from the endpoint Rx FIFO. 

The FIFO pointer is reset and the 
RxPktRady bit (below) is cleared. 
Note: FlushFIFO should only be 
ОНО Шы used when ВхРКІНау is set. At 
other times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 

[3] When operating in ISO mode, this 
bit is set when RxPktRdy is set if 
the data packet has a CRC or 
bit-stuff error and cleared when 
RxPktRady is cleared. In Bulk mode, 
this bit will be set when the Rx 
endpoint is halted following the 
receipt of NAK responses for longer 

DENT than the time set as the NAK Limit 
by the RxInterval register. The CPU 
should clear this bit to allow the 
endpoint to continue. 

However, if double packet buffering 
is enabled this alone will not allow 
the transfer to continue. п 

this case, the reqpkt bit should also 
be set in the same cycle as this bit 
is cleared. 


The USB sets this bit when 3 
attempts have been made to 
receive a packet and no data 
packet has been received. The 
CPU should clear this bit. An 

Error interrupt is generated when the bit 
is set. 
Note: This bit is only valid when the 
Rx endpoint is operating in Bulk or 
Interrupt mode. In ISO mode, it 
always returns zero 


This bit is set when no more 
FIFOFull packets can be loaded into the Rx 
FIFO. 


This bit is set when a data packet 
has been received. The CPU 
should clear this bit when the 

ше packet has been unloaded from the 
Rx FIFO. An interrupt is generated 
when the bit is set 


6.9.5.4.45  USB2_RXCOUNT_EP1(EP2-EP15) 
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Description : Bytes Received Counter register 


0х118(0х128...) | OTG_RXCOUNT_EP1(EP2-EP15) register (Reset 0x00) 


pneu 


RX_CNT 


mee pes 0] 15'b0 RxCount is a 15-bit read-only 

register that holds the number of 
data bytes in the packet currently in 
line to be read from the Rx FIFO. If 
the packet was transmitted as 
multiple bulk packets, the number 

PAGNI given will be for the combined 
packet. 
Note: The value returned changes 
as the FIFO is unloaded and is only 
valid while RxPktRdy (RxCSR.D0) is 
set 


6.9.5.4.46 — USB2 TXTYPE EP1(EP2-EP15) 


Description : TX Transaction Control register 


0x11A(0x12A...) | OTG_TXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


| лез s БЗС cres у ез и үзе 


Reserved Protocol 


[5:4] RAN 2'00 Protocol. This bit selects the 
required protocol for the TX 
endpoint: 

Protocol 00: Control 
01: Isochronous 
10: Bulk 
11: Interrupt 


EP_NUM [3:0] Target Endpoint Number. The CPU 
should set this value to the endpoint 
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number contained in the TX endpoint 
descriptor returned to the OTG 


Controller during device enumeration 


6.9.5.447 USB2_TXINTVAL_EP1(EP2-EP15) 


Description : TX Polling Interval register 


0x11B(0x12B...) | OTG_TXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


ШІСІ 0] 850 TX Polling Interval/NAK Limit. For 

Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected TX 

ТХР! endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.4.48  USB2_RXTYPE_EP1(EP2-EP15) 


Description : RX Transaction Control register 


0x11C(0x12C...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


eee ae 


Reserved Protocol 


ШІС > e 4] 250 Protocol. This bit selects the 
required protocol for the TX 
endpoint: 

Protocol 00: Control 
01: Isochronous 
10: Bulk 
11: Interrupt 
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The CPU should set this value to the 
endpoint number contained in the Rx 
endpoint descriptor 


returned to the usb control during 
device enumeration 


6.9.5.4.49 USB2_RXINTVAL_EP1(EP2-EP15) 
Description : RX Polling Interval register 


0x11D(0x12D...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


RX Polling Interval/NAK Limit. For 
Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected RX 
endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.4.50 USB2 FIFOSIZE EP1(EP2-EP15) 
Description : FIFO Size register 


0x11F(0x12F...) | OTG FIFOSIZE ЕР1(ЕР2-ЕР15) register (Reset 0x00) 


RX FIFO Size TX FIFO Size 


[сга Г 4] 4’b0 FIFOSize is an 8-bit Read-Only 
register that returns the sizes of the 
АРЕНЕ FIFOs associated with the selected 
additional TX/Rx endpoints. 
TX. ШЕГІН | Size [3:0] FIFOSize is an 8-bit Read-Only 
register that returns the sizes of the 
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6.9.5.4.51 USB2_RQPKTCNT_EP1 


Description : Rx Packet Count register 


OTG RQPKTONT EP1 register (Reset 0x00) OTGRQPKTCNTEP1 


90 _____ 
eee 
8. .: 


RQPKTCNTEP1 


Type R/W 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP1 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.52 USB2 RQPKTCNT EP2 


Description : Rx Packet Count register 


OTG БОРКТСМТ EP2 register (Reset 0x00) OTGRQPKTCNTEP2 


ЕСЕН 
анаи ааа аааз 
ы ene 


RQPKTCNTEP2 


Type R/W 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP2 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.53 USB2 RQPKTCNT EP3 
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Description : Rx Packet Count register 


0x308 OTG_RQPKTCNT_EP3 register (Reset 0x00) OTGRQPKTCNTEP3 


PF 
мє ООО ЕЕ 


RQPKTCNTEP3 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP3 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.54 USB2 RQPKTCNT ЕР4 


Description : Rx Packet Count register 


0x30C OTG_RQPKTCNT_EP4 register (Reset 0x00) OTGRQPKTCNTEP4 


ЕСЕ ЕЛ И А И Eas ЯКА ЕЕ  (ЄИ ЕГИ 
йы. 4. - 


RQPKTCNTEP4 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP4 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.55 USB2 RQPKTCNT EP5 


Description : Rx Packet Count register 
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ее” [OTG ROPKTONT_EPSreaitr Reset) | OTGROPKTCNTEPS| 
m Ге С Е СЗ СЗ ОЗ о 
C тшт — 


RQPKTCNTEP5 


LINES 0] 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP5 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.56 USB2 RQPKTCNT EP6 


Description : Rx Packet Count register 


[тзн [ОТ ROPRTONTLEPS reais Ренсо)  — | _OTGROPKTONTEPE 
m Те ее СЗ e ОСЗ о 
C mem NN 


RQPKTCNTEP6 


Type 


[15:0] R/W 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP6 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.57 USB2 RQPKTCNT ЕР? 


Description : Rx Packet Count register 
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Ген оте ROPRTONTLEPTreitr Reset) | _OTGROPKTONTEP? 
m е СЗ Е СЗ СЗ ОЗ о 
C не 


RQPKTCNTEP7 


LINES 0] 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP7 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.58 USB2 RQPKTCNT EP8 


Description : Rx Packet Count register 


m | епа | о Пе и еә Ге Е СЗ СЗ a о 
C m — 


RQPKTCNTEP8 


[15:0] R/W 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP8 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.59 USB2 RQPKTCNT ЕР9 


Description : Rx Packet Count register 
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за OTS ROPKTONT_EPO register Reset) | OTGROPKTCNTEPS| 
m пе па | о Пе Ги ГТ 2 1 Те 
C 220000И 


RQPKTCNTEP1 


LINES 0] 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP9 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.60 USB2 RQPKTCNT EP10 


Description : Rx Packet Count register 


[ns — Гота ROPRTONT_EPIOregity Reset) | OTGROPKTCNTEPIO| 
m | епа С Пе С С [е Е ОСЗ 1 То 
C 


RQPKTCNTEP1 


Type 


[15:0] R/W 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP10 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.61 USB2 RQPKTCNT EP11 


Description : Rx Packet Count register 
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OTG_RQPKTCNT_EP111 register (Reset 0x00) OTGRQPKTCNTEP11 


10908 
ЕС REE Е И Е ЕСИ Е ЕСС ЕС ЕЕ оле ee 
юз n 


RQPKTCNTEP11 


" 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP11 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.62 USB2 RQPKTCNT EP12 


Description : Rx Packet Count register 


0x32C OTG_RQPKTCNT_EP12 register (Reset 0x00) OTGRQPKTCNTEP12 


| B | 15 | | из | та | и | то e |е | [e|s|e |з 2 | 1 |е | 
мі. 2” 


ВОРКТСМТЕР12 


ШІ 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP12 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.63 USB2 RQPKTCNT EP13 


Description : Rx Packet Count register 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1061 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


беш оте ROPKTONT_EPIDregiter Reset) OTGRGPKTONTEPTO 
m епа Ге Е еге о 
C C — 


ВОРКТСМТЕРІЗ 


LINES 0] 1650 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP13 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.64 USB2 RQPKTCNT EP14 


Description : Rx Packet Count register 


[os — — eremaeerowrePuewsereu —  |отоноястонтен | 
m | пе па | о Пе Ги о Го е еге [е 
C и 7 


RQPKTCNTEP14 


Type 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP14 transferred in a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReq is not set 


6.9.5.4.65 USB2 RQPKTCNT EP15 


Description : Rx Packet Count register 
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OTG_RQPKTCNT_EP15 register (Reset 0x00) OTGRQPKTCNTEP15 


93 _ 
nr a: 
ш À 


ВОРКТСМТЕР15 


[15:0] R/W 16’b0 RQPKTCNT Control . Sets the 
number of packets of size 
MaxPacketSize that are to be 
RQPKTCNTEP15 transferred іп a block transfer. Only 
used in Host mode when AutoReq is 
set. Has no effect in Device mode or 
when AutoReg is not set 


6.9.5.4.66 USB2 RXDBDIS 


Description : RX Double Buffer Disable register 


ЕРІ ЕРІ ЕРІ 
5R | 4 R 3_R 
X DI | X DI | X DI 
s s s s s 
o ee ee ee GREC 


[15] Е Disables the double buffering of the 


RX Double Buffer Disable register (Reset 0x00) RX Double Buffer Dis 


| 14 | из | 12 | и | ю Е | ге | у | е | 5 |4 за | то 


ЕРІ ЕРІ ЕРІ ЕР9 EP8 EP7 EP6 EP5 EP4 EP3 p p Res 
2R 1R ов RX RX RX RX RX RX RX па 
хо | X DI | X DI DIS DIS DIS DIS DIS DIS DIS Ве Dis 


EP14 RX DIS [14] R/W 150 Disables the double buffering о the 
Rx EP14 
ЕРІЗ ВХ DIS [13] R/W в Disables the double buffering of the 
1'b0 
Rx EP13 
EP12 ВХ DIS [12] R/W Е Disables the double buffering of the 
1'bO 
Rx EP12 
EP11_RX DIS [11] R/W 1'b0 Disables the double buffering of the 
Rx EP11 
EP10_RX_DIS [10] R/W В Disables the double buffering of the 
1'bO 
Rx EP10 
ЕР9 RX DIS R/W 150 Disables the double buffering о the 
Rx EP9 
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ЕР 8 ВХ DIS R/W ; Disables the double buffering of the 
150 
Rx EP8 
EP7_RX_DIS [7] R/W i Disables the double buffering of the 
150 
Rx EP7 
EP6_RX DIS R/W | Disables the double buffering of the 
150 
Вх ЕР6 
EP5 RX DIS [5] R/W | Disables the double buffering of the 
1'b0 
Rx EP5 


EP4_RX DIS [4] R/W 3 Disables the double buffering of the 
1'bO 
Rx EP4 
ЕРЗ ВХ DIS [3] R/W ; Disables the double buffering of the 
100 
Ах ЕРЗ 
ЕР2 ВХ DIS [2] R/W 150 Disables the double buffering о the 
Rx EP2 
EP1_RX_DIS [1] R/W 3 Disables the double buffering of the 
vee Rx EP1 


Pues [т [s — [n — — — — —] 


6.9.5.4.67 USB2 TXDBDIS 


Description : TX Double Buffer Disable register 


TX Double Buffer Disable register (Reset 0x00) TX Double Buffer Dis 


pi ag EP1 EP1 EP1 EP9 EP8 EP7 EP6 EP5 EP4 EP3 ріс p Res 
2T 1T от TX TX TX TX TX TX TX ты 

x b x b хо | X DI | X DI DIS DIS DIS DIS DIS DIS DIS 15 pis 
са 5 5 


| Туре | 


с + 
кезе [eR [mw [кемуше [ори | 


[15] , Disables the double buffering of the 
EP14 TX DIS [14] R/W і Disables the double buffering of the 
1'50 
Tx EP14 
EP13 TX DIS [13] R/W 150 Disables the double buffering о the 
Tx EP13 
EP12 TX DIS [12] R/W ; Disables the double buffering of the 
1'50 
Tx EP12 
EP11_TX_DIS [11] RAN | Disables the double buffering of the 
1'00 
Tx EP11 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1064 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


EP10_TX_DIS [10] R/W ; Disables the double buffering of the 
150 
Tx EP10 
ЕРУ TX DIS R/W i Disables the double buffering of the 
150 
Tx ЕРУ 
ЕР 8 TX DIS R/W | Disables the double buffering of the 
150 
Tx EP8 
EP7_TX_DIS [7] R/W | Disables the double buffering of the 
1'b0 
Tx EP7 
EP6_TX_DIS R/W 3 Disables the double buffering of the 
1'bO 
Tx EP6 


ЕР5 ТХ DIS ІБІ R/W ; Disables the double buffering of the 
100 
Tx EP5 
ЕР4 ТХ DIS 141 R/W 150 Disables the double buffering о the 
Tx EP4 
ЕРЗ ТХ DIS [3] R/W 3 Disables the double buffering of the 
150 
Тх ЕРЗ 
ЕР2 ТХ 015 [2] R/W 150 Disables the double buffering of the 
Tx EP2 
EP1_TX_DIS Disables the double buffering of the 
Tx EP1 


EY ho sf Reserved — 


6.9.5.4.68 USB2_UCH 


Description : Chirp Timeout Control register 


Chirp Timeout Control register (Reset 0x4074) Chirp Timeout Ctrl 


м ____- 
аана маа ааа 
иа 


C_T_UCH 


x mw _—_— 
ЛЕНЕНЕЛЕНЕЛЕНЕНЕЛЕНЕНЕНЕНЕЛЕНЕНЕЛ 
теле m м нше феи _ 


[15:0] 16'h4074(203A) | Configurable Chirp Timeout timer; 
The default value is determined by 
compiler directive in 
musbhsfc_xcfg.v file. The default 
value is 203Ah if the host PHY data 

сон width is 16 bits (XCLK is 

30MHz) and 4074h if the PHY data 
width is 8 bits (ХСІК is 60Mhz) 
corresponding to a delay of 
1.1ms. 
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6.9.5.4.69 USB2_HHSRTN 


Description : High Speed Resume register 


High Speed Resume register (Reset 0x5E6) High Speed Resume 


r sss 
аана маа аааз 
ОО ere 


C_T_HHSRTN 


Type ЊУ 


co REESE EEA ПАР БС А В ИП ПА ЧЕН 


[15:0] R/W 16'h5E6(2F3) The delay from the end of High 

Speed resume signaling to enabling 
UTM normal operating 
mode. The default value is 
determined by compiler directive in 
musbhsfc_xcfg.v file. The 

страни default value is 2F3h if the host PHY 
data width is 16 bits (XCLK is 
30MHz) and 5E6h if the 
PHY data width is 8 bits (XCLK is 
60Mhz) corresponding to a delay of 
100us. 


6.9.5.4.70 USB2_HSBT 


Description : HS Timeout Adder register 


[EET Ел ЕСО Е Е ЗВ КЕ PT HT 


Reserved C T HSBT 


[3:0] R/W 410 adjust the setting of HS bus turn 
around timing out setting 
0:736 1:800 2:864 3:928 4:992 
C_T_HSBT 5:1056 6:1120 7:1184 8:1248 
9:1312 10:1376 11:1440 12:1504 
13:1568 14:1632 15:1696 
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6.9.5.4.71 USB2_FIFO_CHECK 


Description : FIFO Time out Check register 


Ге пе Tine ou Check register везао | Firo Time out Greek | 
ГТ НЕ ЕСИ ЕЕ ЕСН НЕ ЭЕ ПЕС IRE TNT 


ЕЕОСНЕСК ЕЕОСНЕСК 
_ЕМ 


R/W 


0 


[7:1] R/W 7140 Setting the period of check data in 


RAN 160 Setting the mode of fifochecck. =1 
FIFO CHECK EN will active FIFO time out 
methodology 


6.9.5.4.72 USB2 FIFO CNT 


Description : FIFO Time out Count register 


FIFO Time out Count register (Reset 0x80) FIFO Time out Count 


мА | 
Еа БЕЛЕК ОЕ НЕ ИШ келен маса БЕ ee ВОВЕ 


FIFOCOUNT 


[7:0] R/W 8'h80 When time =AHB clock period* 
fifocheckreg* fifotimeout * 32 апа 
there is no new data write in FIFO , 
FIFO_COUNT the data stored in FIFO will be 
transferred by DMA to DDR. (note 
suspend time = 3 ms, so pls do not 
let it larger than 3 ms) 


6.9.5.4.73 USB2_EXT_CSR 


Description : External Control register 
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External Control register (Reset 0x00) External Control 


Reserved a HOST_Mode HOST_Force 
_Force _En 


R/W R/W 


0 0 


[2] Е 1= enable OTG SRP protocol 
ЭНЕ ЕП m— hw ы 1р0 0= disable OTG SRP protocol 
While HOST_force_en =1 
HOST_Mode_Force R/W 150 1: DEVICE mode 
0 : HOST mode 
Setting the mode force host or 
HOST_Force_En R/W 150 device, 1=SW force enable/O= SW 
force disable 


6.9.5.4.74 USB2_LISTEND_INT_STS 


Description : TX LISTEND Interrupt Status register 


0x34C TX LISTEND Interrupt Status register (Reset 0x00) TX LISTEND INT STS 


[= |= = = = |= = = = = = === | 
n a| o | о | о | о [о мо | о [ооо о | о |е j o — 


[15] When TX EP15 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
TX. Listend Int15 160 ea | oe 
LISTEND_INT_EN bit 15 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 
[14] When TX EP14 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
TX_Listend_Int14 1'b0 and this bit will be set to 1 
Active only when 
LISTEND_INT_EN bit 14 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
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When TX EP13 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 13 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP12 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 12 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP11 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 11 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int13 


TX Listend Int12 


TX Listend Int11 


When TX EP10 send the data in 
the list end NOD (transferred by 


DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 10 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP9 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 9 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX ЕР8 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 8 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP7 send the data in the 
list end NOD (transferred by DMA), 
ў а TX interrupt will launch, and this 
кычык bit will be set 1 
Active only when 
LISTEND INT EN bit 7 =1; and 


TX Listend Int10 


TX Listend Int9 


TX Listend Int8 
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LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP6 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 6 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX Listend Int6 


When TX EP5 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT. EN bit 5 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


TX Listend Int5 


When TX EP4 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT En bit 4 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


When TX EP3 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT EN bit 3 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


When TX EP2 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT EN bit 2 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


TX Listend Int4 


TX Listend Int3 


TX Listend Int2 


When TX EP1 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT EN bit 1 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


[mee — [m — [no СИ — — — — 


TX Listend Int1 


6.9.5.4.75 USB2 LISTEND INT EN 
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Description : TX LISTEND Interrupt Enable register 


TX LISTEND Interrupt Enable register (Reset 0x00) TX LISTEND INT EN 


Res 
tee ie lee tee i isi ile 
nd nd nd nd 
En6 En5 En4 En3 E 


пе | и [яи | [к= [ян ам [ян [нн [к= [яи [= | ам [нн [з= [ян [зө 


| [15] i When ‘1’, the TX_Listend_Int15 
TX_Listend_En15 КЕН R/W 150 "> 4 
ү [14] R/W i When ‘1’, the TX_Listend_Int14 
TX_Listend_En14 p 150 will Зиме 
; [13] R/W р When ‘1’, the TX_Listend_Int13 
TX_Listend_En13 ШИК 150 wil active 
Я [12] R/W i When ‘1’, the TX_Listend_Int12 
TX Listend En12 p 150 willactive 
: [11] R/W | When ‘1’, the TX_Listend_Int11 
TX_Listend_En11 B 150 will active 
; [10] R/W | When ‘1’, the TX_Listend_Int10 
TX_Listend_En10 ща 150 will active 
active 
active 
active 
я R/W А When ‘1’, the TX_Listend_Int6 will 
active 
active 
active 
active 
; [1] R/W i When ‘1’, the TX_Listend_Int1 will 
TX_Listend_En1 LEN 150 active 


СТІ: o [no СИ СИ 
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6.9.5.4.76 USB2_LISTEND_INT_CLR 
Description : TX LISTEND Interrupt Clear register 


[mam musremomeruprearsgsermesr pas | TKLISTENDINT CLR | 
IKCEEJESEJESEREIEREREREREREREREREREN 
TX TX TX TX TX TX TX TX TX TX TX TX TX TX TX 


Res 


5 4 3 2 1 0 
Па | А АДЫ Е СА 55 D = 


TX Listend Clr15 [15] RW 1'b0 When 1’, the TX_Listend_Int15 
will be cleared 

TX Listend Си14 [14] R/W 150 When ‘1’, the TX_Listend_Int14 
will be cleared 

: [13] R/W | When ‘1’, the TX_Listend_Int13 
TX Listend Clr13 pr] 150 willbe cleared 

TX Listend Clr12 [12] R/W 150 When ‘1’, the TX_Listend_Int12 
will be cleared 


я [11] R/W i When ‘1’, the TX_Listend_Int11 
TX_Listend_Clr11 p 1'50 will be-clearad 
TX Listend Clr10 [10] R/W 150 When ‘1’, the TX Listend Int10 
will be cleared 
қ R/W i When ‘1’, the TX_Listend_Int9 will 
TX Listend CIr8 R/W 160 When ‘1’, the TX_Listend_Int8 will 
be cleared 
TX_Listend_Clr7 [7] R/W 150 When ‘1’, the TX_Listend_Int7 will 
be cleared 
TX_Listend_Clr6 RAN 160 When ‘1’, the TX_Listend_Int6 will 
be cleared 
TX_Listend_Clr5 [5] RAN 150 When ‘1’, the TX Listend Int5 will 
be cleared 
TX Listend Сіг4 [4] RAN 160 When ‘1’, the TX Listend Int4 will 
be cleared 
TX Listend СІЗ [3] RAN 150 When ‘1’, the TX Listend Int3 will 
be cleared 
TX Listend Ска [2] RAN 150 When ‘1’, the TX_Listend_Int2 will 
be cleared 
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TX Listend Clr1 [1] R/W 1'50 When ‘1’, the TX_Listend_Int1 will 
be cleared 


ЕГСЕН СИ 


6.9.5.5 USB2 CTRL Register Descriptions(device mode) 


6.9.5.5.1 OTG_FADDR 


Description : Function address 


OTG_FADDR register (Reset 0x00) OTG_FADDR 


ES REC RE EI ROG T RE ERR NI АЕС 


Field Name Type Reset Description 
Value 


FUNC ADDR [ipo] [nw |7000 Set function address in device mode 


6.9.5.5.2 USB2 PWR 


Description : Power register 


СИ СТИ PW 
БЕН СВ АВЕО E SIUE ратан ЕН 
нето [ТЕШЕ а хл [| то | пе | көле | көсе | ser 
"пе [aw [ew | ~ о | s | о | m | 
ІІ БЕЛЕ БЕГЕН О |» БЕКЕН БЕКЕН | ° | 


[7] R/W 1'b1 ISO Update. 
When set by the CPU, the core will 
wait for an SOF token from the time 
ISO UP TxPktRdy is set before sending the 
packet. If an IN token is received 
before an SOF token, then a zero 
length data packet will be sent 
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EINEN 
ШЕН 
| 
S 


SOFT_CONN 


HSMODE 


RESET 


RESUME 
SUSPEND 


SUSPENDEN 


6.9.5.5.3 


USB2_INTTX 


Description : TX interrupt 


V0.9 


SC9832E Device Specification 


Soft Connect. 

If Soft Connect/Disconnect feature is 
enabled, then the USB D+/D- lines 
are enabled when this bit is set by 
the CPU and tri-stated when this bit 
is cleared by the CPU. 


HS Enable. 

When set by the CPU, the core will 
negotiate for High-speed mode when 
the device is reset by the hub. If not 
set, the device will only operate in 
Full-speed mode. 


HS Mode. 

When set, this read-only bit indicates 
High-speed mode successfully 
negotiated during USB reset. In 
Peripheral Mode, becomes valid 
when USB reset completes (as 
indicated by USB reset interrupt). In 
Host Mode, becomes valid when 
Reset bit is cleared. Remains valid 
for the duration of the session. 


Reset. 

This bit is set when Reset signaling 
is present on the bus. Note: This bit 
is Read/Write from the CPU in Host 
Mode but Read-Only in Peripheral 
Mode. 


Resume. 

Set by the CPU to generate Resume 
signaling when the function is in 
Suspend mode. The CPU should 
clear this bit after 10 ms (a maximum 
of 15 ms) to end Resume signaling. 


In Peripheral mode, this bit is set on 
entry into Suspend mode. 

It is cleared when the CPU reads the 
interrupt register, or sets the 
Resume bit above. 


Enable Suspend M. 
Set by the CPU to enable the 
SUSPENDM output 
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OTG_INTTX register (Reset 0x00) OTG_INTTX 


EE pe pi. EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 

TX TX TX TX TX TX TX TX 

X NT NT INT INT INT INT INT INT INT INT 

| туре | ЕЕ а Е Е Е 


СИИ Гневемеше [Deseo — — U | 
зт (mp — [mo m _____| етан — 1 
Сер том ma — s m [мәш | 
Геро том [na О [ne — ЕС ОО 
С та s [юу [ют — | 


ennon qm [m [рю НИ 
fervor та s [юу вот — — | 
кэт [m — [s [рю [эе — — — 
amr [m [о [рю [еш — — | 
ст [m [m рю erm — — 
Een [m — s [m [тее 
зт |: БЕНЕН |; |r — espa — — — 
кт [m [s [n — Eanan — — | 
ЕСИ ГИ ГИ ССИ СЗ ООО 
Гега том |а ГЕИ ССИ PTX emt — — | 
Er ОО ОО ССИ ССОО 
[mmuw [n ]s — [m — erone 


6.9.5.5.4 USB2_INTRX 


Description : RX interrupt 


OTG_INTRX register (Reset 0x00) OTG_INTRX 


EP9 EP8 EP7 EP6 EP5 EP4 EP3 EP2 EP1 EPO 
RX RX RX RX RX RX RX RX RX RX 
INT INT INT INT INT INT INT INT INT 
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ОНИ СА БИ EP 15 ВХ Interrupt. Signals that the 
Receive interrupt has been received 
from this endpoint 

со З 

ег ном” [na — mo ____| ње ____| ретка ______ 

Гери кат [m ____| во во ЗЕ 

юнхмт ІС ____|во о СЗ — 

[mmu m o — [n — ТЕРІСІ 7 — 

кэт [m — |ю — me — [зити — 

ют ОО fo ОО [тшш _ 

[mmo m — [о [me Перен — 

[m кат [ы Дю [m ерове 

[mw [m — [so — [no — [ии | 

эмт [m fo ЕГА ЕСО 

mmu [m e О ЗЕЕ 
тинт [m — [so — ЕТ: ЕРДЕН Дете — 

[mmo m [o pe ЕТІС — 


6.9.5.5.5 USB2 INTTXEN 


Description : TX interrupt enable 


0x006 OTG INTTXEN register (Reset OxFF) OTG INTTXEN 


IEEE Е Е ae e= 
EP1 EP1 EP1 P1 EP9 EP8 EP7 EP6 EP5 EP4 EP3 


EP1 ЕР1 
БТ | 4Т зт 2Т 1T 
E E и Е + Е E E г Е 


Tipe [кө [к= [и | 


ЕР15_ТХ ЕМ [15] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 15 
1: The interrupt is allowed 

EP14 TX ЕМ [14] R/W 1’b1 0: Masks the Transmit interrupt from 
the endpoint 14 
1: The interrupt is allowed 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1076 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


EP13_TX_EN [13] ' 0: Masks the Transmit interrupt from 
the endpoint 13 
1: The interrupt is allowed 
EP12_TX_EN [12] Í 0: Masks the Transmit interrupt from 
the endpoint 12 
1: The interrupt is allowed 
EP11_TX_EN [11] ) 0: Masks the Transmit interrupt from 
the endpoint 11 
1: The interrupt is allowed 
EP10_TX_EN [10] 1 0: Masks the Transmit interrupt from 
the endpoint 10 
1: The interrupt is allowed 
EP9 TX EN ' 


0: Masks the Transmit interrupt from 
the endpoint 9 


1: The interrupt is allowed 

0: Masks the Transmit interrupt from 
the endpoint 8 

1: The interrupt is allowed 


EP8 TX EN 
EP7 TX EN 


0: Masks the Transmit interrupt from 
the endpoint 7 


1: The interrupt is allowed. 

0: Masks the Transmit interrupt from 
the endpoint 6 

1: The interrupt is allowed 


| ШЕШ | 

EP5 TX ЕМ ' 0: Masks the Transmit interrupt from 
the endpoint 5 
1: The interrupt is allowed 


0: Masks the Transmit interrupt from 
the endpoint 4 


1: The interrupt is allowed 


EP4_TX_EN 
ЕРЗ ТХ ЕМ 
EP2 TX ЕМ 
the endpoint 2 
1: The interrupt is allowed 
EP1 TX EN [ ' 0: Masks the Transmit interrupt from 
the endpoint 1 
1: The interrupt is allowed 
ЕРО_ТХ_ЕМ ' 0: Masks the Transmit interrupt from 
the endpoint 0 
1: The interrupt is allowed 


6.9.5.5.6 USB2_INTRXEN 


0: Masks the Transmit interrupt from 
the endpoint 3 


1: The interrupt is allowed 


[7] 
[5] 
[4] 
[3] 
[2] 0: Masks the Transmit interrupt from 
1] 
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Description : RX interrupt enable 


0x008 OTG_INTRXEN register (Reset 0xFF) 


SC9832E Device Specification 


OTG_INTRXEN 


pu 


EP5 EP4 EP3 EP2 EP1 EP0 
RX RX RX RX RX RX 


EN EN EN EN EN EN 


EP1 EP1 EP1 EP1 EP1 ЕР1 ЕР9 ЕР8 
5R 148 ЗА 21 1_R ов RX RX 
ХЕ ХЕ ХЕ ХЕ ХЕ ЕМ ЕМ 
М М М М М 


ХЕ 

М 
туре 
ЕЕЕ ЕЕ 


R/W 1'b1 


ЕР14_ВХ ЕМ [14] 


ЕР4 ВХ EN [4] 


0: Masks the Receive interrupt from 
the endpoint 15 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 14 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 13 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 12 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 11 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 10 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 9 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 8 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 7 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 6 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 5 
1: Allows the interrupt 


0: Masks the Receive interrupt from 
the endpoint 4 


V0.9 
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EP3_RX_EN ‘ 0: Masks the Receive interrupt from 
the endpoint 3 
1: Allows the interrupt 


EP2_RX_EN ( 0: Masks the Receive interrupt from 
the endpoint 2 


1: Allows the interrupt 


EP1_RX EN ' 0: Masks the Receive interrupt from 
the endpoint 1 
1: Allows the interrupt 


EPO_RX_EN ^ 0: Masks the Receive interrupt from 
the endpoint 0 
1: Allows the interrupt 


6.9.5.5.7 USB2 INTRUSB 


Description : usb interrupt 


0x00A OTG INTRUSB register (Reset 0x00) OTG INTRUSB 


Vbus Error Sess Req Discon Resume Suspend 


0 0 0 0 0 


[7] 150 Set when VBus drops below the 
Vous Error VBus Valid threshold during a 
= session. Note: Only valid in 
Peripheral mode 


Sess Re тро Session Request. No use in 
siii periphral mode 


: [5] 150 Disconnect. Мо use in periphral 


SOF [3] 150 Start of Frame. Set when a new 
frame starts 
[2] 150 Set when Reset signaling is detected 
[1] 150 Set when Resume signaling is 
Resume detected on the bus while the core is 
in Suspend mode 
160 Set when Suspend signaling is 
Suspend detected on the bus. Note: Only valid 
in Peripheral mode 
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6.9.5.5.8 USB2_INTRUSBE 


Description : usb interrupt enable 


E То 


Vbus_Error. Зезз Нед Е 
Е п 


Овсоп Еп | = Reset_En Resume_En Suspend_En 


R/W 


0 


| FieldName _ | Мате |RW | Reset Value | Value |Description = | 


150 Enables the Vbus Error interrupt bit 
— Enables the Session Req interrupt 
пед ! bit іп OTG_INTRUSB 


; [5] R/W 1’b1 Enables the DISCON interrupt bit in 
Conn en [4] R/W 1'b0 Enables the CONN interrupt bit in 
= OTG_INTRUSB 
[3] R/W 160 Enables the SOF interrupt bit in 
[2] R/W 150 Enables the Reset interrupt bit in 
Resume en [1] R/W 150 Enables the Resume interrupt bit in 
= OTG_INTRUSB 
R/W 150 Enables the Suspend interrupt bit in 


6.9.5.5.9 USB2_FRAME 


Description : Frame number 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
Name Ce ME 


Reserved Frame_Number 


Type 
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Frate: Number [10:0] 1150 Frame Number. Shows the current 
- frame numbe 


6.9.5.5.10 USB2_INDEX 


Description : EP number index 


OTG_INTRUSBE register (Reset 0x00) OTG_INTRUSBE 


Reserved Endp_Number 


Endp_Number [3:0] Selected Endpoint number 


6.9.5.5.11 USB2_TESTMODE 


Description : test mode register 
0х00Е 


OTG_TESTMODE register (Reset 0x00) OTG_TESTMODE 


Force_Host 


FIFO_Acces 
$ 


Force_FS 


Force_HS 


Test_Packet 


| 070. ТЕЗТМОПЕ register (Reset 0200) | 
ШОН ЖЕ ЭУ DE ЖЕ ОИ ЧЕГИП ИЕ | НЕ PSS Rio NP IE 


Test Se0 М 
AK 


R/W 


R/W 


R/W 


R/W 


R/W 


Се | к 


0 


0 


0 


0 


0 


0 


The Application Software sets this bit 
to instruct the core to enter Host 
mode when the Session bit is set, 
regardless of whether it is connected 
to any peripheral. 


[7] R/W 
Force_Host 


R/W ' The CPU sets this bit to transfer the 
packet in the Endpoint 0 TX FIFO to 
the Endpoint 0 RX FIFO. The bit is 
cleared automatically 


FIFO_Access 


V0.9 


Force Full-Speed. This bit forces the 
core into full-speed mode when it 
receives a USB reset 


Force High-Speed. This bit forces 
the core into high-speed mode when 
it receives a USB reset 


Spreadtrum Communications, Inc., Confidential and Proprietary 1081 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


The CPU sets this bit to enter the 
Test_Packet test mode. In this 
mode, the MUSBMHDRC repetitively 
transmits on the bus a 53-byte test 
packet, the form of which is defined 
in the Universal Serial Bus 
Specification Revision 2.0, Section 
7.1.20. The test packet has a fixed 
format and must be loaded into the 
Endpoint 0 FIFO before the test 
mode is entered. 


Note: Only valid in high-speed mode 


[2] R/W 150 Test K-state. The CPU sets this bit 
to enter the Test_K test mode. In this 
Test_K mode, the MUSBMHDRC transmits 
a continuous K on the bus. 
Note: Only valid in high-speed mode 
[1] R/W 150 Test J-state. The CPU sets this bit to 
enter the Test_J test mode. In this 
Test_J mode, the MUSBMHDRC transmits 
a continuous J on the bus. 
Note: Only valid in high-speed mode 
R/W 160 Test SEO/NAK. The CPU sets this bit 
to enter the Test 5Е0 МАК test 
mode. In this mode, the 
Test Se0 МАК MUSBMHDRC remains іп High- 
speed mode but responds to any 
valid IN token with a NAK. 
Note: Only valid in high-speed mode 


6.9.5.5.12 USB2_TXMAXP 


Test_Packet 


Description : Tx Max Packet Size register 


OTG_TXMAXP register (Reset 0x00) OTG_TXMAXP 


|е | 
ШЕОНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕШЕНЕШ 


MULT Max_Payload 


ШІ 


а И _____- 


[15:11] R/W 5Ъ0 Index register for different function 
MULT depends 
on OTG_INDEX 
[10:0] R/W 1160 Index register for different function 
Max_Payload depends 
on OTG_INDEX 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1082 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


6.9.5.5.13 USB2 CSRO(TXCSRL) 


Description : Index register 


OTG СВО register (Reset 0x00) OTG CSRO 


rss 
к 
Ет: 


Index reg 


Type 


ІСІНЕ 5:0] 1650 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.14 USB2_RXMAXP 


Description : Rx Max Packet Size register 


отс RXMAXP register (Reset 0x00) OTG RXMAXP 


Max Payload 


LET 11] 5'b0 Index register for different 
MULT function depends 
on OTG_INDEX 

[10:0] 11'b0 Index register for different 
Max_Payload function depends 
on OTG_INDEX 


6.9.5.5.15 USB2_RXCSR 


Description : Index register 
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[тов  Готосниобивинеивевножо 7 
m | пе па | по Пе Ги еә е еге 
соса == 


Index reg 


oe 5:0] 1650 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.16 USB2_RXCNT 


Description : Index register 


m | пе па | по Пе [и еә СТ [oe То 
LIMEN NNNM 


Index reg 
ЕЛЕЛЕЛЕЙЕЛЕЗЕ,"” EXESESEXEXESES 


ыз C 5:0] 1650 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.17 USB2_TXTYPE 


Description : Index register 


[тюл “Тоюттун (шшш | отит] 
ЕСІН БЕЛІН БЕГЕН I5 L3 НЕГ ЕР] ОСИ ҮРЕ ТОН БЕГЕН 


Index reg 


depends 
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6.9.5.5.18 USB2_TXINTV 


Description : Index register 


0x01B OTG_TXINTV register (Reset 0x00) OTG_TXINTV 


Index reg 


[7:0] RAN 850 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.19 USB2_RXTYPE 


Description : Index register 


0x01C OTG_RXTYPE register (Reset 0x00) OTG_RXTYPE 


Index reg 


[7:0] RAN 850 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.20 USB2_RXINTV 


Description : Index register 
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[тою [ore Rani eginerResstoo) [отту 
ЕТИ РЕ | • Е Бе Бара ЕЕ РОТЕ 


Index reg 


— |5 0] 8'b0 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.21 USB2_FIFOSIZE 


Description : Index register 


FE ae Ge a ИЕ 


Index reg 


тенше (Б 0] 860 Index register for different function 
Index reg depends 
on OTG_INDEX 


6.9.5.5.22 USB2_DEVCTL 


Description : Device Control register 


ЕСІН БЕЛІН ОС БЕГЕН БЕГЕН {fs БЕГЕН БЕКЕН БЕГЕН 


B_Device Host_Mode Host_Req Session 


RO R/W R/W 


0 0 0 


B Device 150 B-Device. This bit indicates whether 
the core is operating as the A-Device 
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or the B-Device. Only valid while a 
session is in progress. 


0: A-Device 
1: B-Device 


Note: If the core is in Force_Host 
mode (i.e. a session has been 
started with 
OTG_TM.Testmode.FRH = 1), this 
bit will indicate the state of the 
HOSTDISCON input signal from the 
transceiver 


Full Speed. This bit is set when a 
full-speed or high-speed device has 
been detected being connected to 
the port. (High-speed devices are 
distinguished from full-speed by 
checking for high-speed chirps when 
the device is reset.) Only valid in 
Host mode 


Low Speed. This bit is set when a 
low-speed device has been detected 
being connected to the port. Only 
valid in Host mode 


VBUS. These bits encode the 


current VBUS level as follows: 00: 
Below SessionEnd 


01: Above SessionEnd, below 
AValid 


10: Above AValid, below VBusValid 


11: Above VBusValid 


[2] j This Read-only bit is set when the 
rost Моде core is acting as a Host 


[1] ; When set, the соге will initiate the 
Host_Req Host Negotiation when Suspend 
mode is entered. It is cleared when 
Host Negotiation is completed 


R/W 150 Session. When operating as ап А- 
Device, this bit is set or cleared by 
the software to start or enda 
session.When operating as a B- 
Device, this bit is set/cleared by the 

Session core when a session starts/ends. It 
may also be set by the software to 
initiate the SRP. When the core is in 
Suspend mode, the bit may be 
cleared by the software to perform a 
software disconnect 


6.9.5.5.23 USB2_TXFIFOSZ 


Description : TX FIFO size register 
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OTG_TXFIFOSZ register (Reset 0x00) 


Reserved DP_Buffer 


SC9832E Device Specification 


OTG_TXFIFOSZ 


TX_FIFO_Size 


|мен | 
ТЕ ШЕГШ ШЕКЕ ЖЕСЕ Му U | ОЕ ИЕ 


[4:3] R/W 250 
DP_Buffer 


[2:0] R/W 3'bO 
TX FIFO Size 


6.9.5.5.24 USB2 RXFIFOSZ 


Description : RX FIFO size register 


OTG RXFIFOSZ register (Reset 0x00) 


Reserved DP Buffer 


Double Packet Buffering. 


Defines whether the double-packet 
buffering is set for a selected 
endpoint. When set, the double- 
packet buffering is turned on 


Endpoint TX FIFO Size. This field 
defines the TX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 
prior to transmission).TX FIFO Size 
(Bytes): If DPB = 1, the size of the 
TX FIFO will be twice the size 
defined in this field 


0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 1001:4096 
1010:8192 


OTG RXFIFOSZ 


RX FIFO Size 


[oo | 
КА И АШ ШЫ ЖШ ПШ ЭШ НЕ ЗН ШЕСИ ЕВЕ ТАЙ Е И ій 


[4:3] 260 
DP_Buffer 
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Endpoint RX FIFO Size. This field 
defines the RX FIFO size for a 
selected endpoint (and therefore a 
maximum packet size that is allowed 
before any splitting within the FIFO 
of Bulk/High- Bandwidth packets 
RX_FIFO_Size prior to transmission).RX FIFO Size 


(Bytes): 

0000:8 0001:16 0010:32 0011:64 
0100:128 0101:256 0110:512 
0111:1024 1000:2048 

1001:4096 1010:8192 


6.9.5.5.25 USB2_TXFIFOADDR 
Description : TXFIFO Address register 


0x064 OTG_TXFIFOADDR register (Reset 0x00) OTG_TXFIFOADDR 


Ea EE papap 


Reserved Address 


EE MN 
е 
Гейне |ы Там [resavas [Deseo | 


[12:0] RAN 1350 This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
as follows: 
13'h000: 0000 

права 137Һ001: 0008 
1311002: 0010 
13'h1FFF: FFF8 


6.9.5.5.26 USB2_RXFIFOADDR 


Description : RXFIFO Address register 


0x066 OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


ЖЕЛЕ ЛЕЯ IO CR ERR ERR ERES se Е 878 
а 


ме | e “ 
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This field defines the start address of 
the endpoint FIFO in units of 8 bytes 
as follows: 

Address 13'h000: 0000 


13'h001: 0008 
13'h002: 0010 


13'h1FFF: FFF8 


6.9.5.5.27 USB2_HWVER 


Description : Hardware version register 


0x06C OTG_RXFIFOADDR register (Reset 0x00) OTG_RXFIFOADDR 


 АКЛАЕЛЕ ЗЛ rS Pas 
| Name | p 


VMAJ VMIN 


m [m] 
ІСІЕНЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕКШЕЛЕНЕЛЕНЕН 
m qum oc _______ 


15:10 
10'bO Minor Version number. Returns 


6.9.5.5.28 USB2 EPINFO 


Description : Endpoint Information register 


0x078 ОТО EPINFO register (Reset OxFF) OTG EPINFO 


RX EP [7:4] Fo [44 | The Number of Receive Endpoints 
TX EP [3:0] вю jan | The Number of Transmit Endpoints 


6.9.5.5.29 USB2 RAMINFO 
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Description : RAM Information register 


0x079 OTG_RAMINFO register (Reset 0x8D) OTG_RAMINFO 


Ла PE НЕ Е ОО ЕЕ ee 


RAM_BITS 


DMA_CH [7:4] Fo [ава | The Number of DMA Channels 
RAM BITS [3:0] но [45 | The width of the RAM Data bus 


6.9.5.5.30 USB2_LINKINFO 


Description : LINK Information register 


0x07A OTG_LINKINFO register (Reset 0x5C) OTG_LINKINFO 


K МЕ В ЧЕ es р АБА ЖЕСІН НЕСИ ИЕ БЕСТЕН 


[7:4] 415 Connect/Disconnect Delay. 
Sets the wait to be applied to allow 
for the user s connect/disconnect 
filter in units of 533.3ns (the default 
WTCON setting corresponds to 2.667us). 
Note: When working in FS Interface 
mode, the timer values will be 
different: units of 666.63 ns and the 
default value of 3.33 us 
[3:0] 4'hC ID Pullup Delay. 
Sets the delay to be applied from 
IDPULLUP being asserted to IDDIG 
being considered valid in units of 
WTID 4.369ms (the default setting 
corresponds to 52.43ms). Note: 
When working in FS Interface mode, 
the timer values will be different: 
units of 5.46 ms and the default 
value of 65.54 ms 
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6.9.5.5.31 USB2_VPLEN 


Description : VPLEN register 


0x07B OTG_VPLEN register (Reset 0x3C) OTG_VPLEN 


ПЕТ ПОЗЫ ӘЛЕН Е А ТЕКС ЖЕН ЕЕ Se 


: R/W ] 


VBUS Pulse Length. 


Sets the duration of the VBus 
pulsing charge in units of 546.1 us 
(the default setting corresponds to 
32.77ms). 


Note: When working in FS Interface 
mode, the timer values will be 
different: units of 682.62 us and the 
default value of 40.96 ms 


6.9.5.5.32 USB2 HSEOF 


Description : HS EOF register 


0x07C OTG HSEOF register (Reset 0x80) OTG HSEOF 


ГЕЛІ CNN. 0] 8'h80 HS Time Buffer. Sets for High-speed 
transactions the time before EOF to 
HS EOF stop beginning new transactions, in 
units of 133.3 ns (the default setting 
corresponds to 17.07 us) 


6.9.5.5.33 USB2 FSEOF 


Description : FS EOF register 
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ит | • + Бе Тате ИЕ БЕН ЕСТЕН 


ровнее |5 0] 8177 FS Time Buffer. Sets for Full-speed 
transactions the time before EOF to 
FS_EOF stop beginning new transactions, in 
units of 533.3 ns (the default setting 
corresponds to 63.46 us) 


6.9.5.5.34 USB2_LSEOF 


Description : LS_EOF register 


ЕСІН БЕЛІН БЕГЕН ТЗ ООС ТЗ БЕГЕН БЕСТЕН БЕГЕН 


шг 0] 8172 LS Time Buffer. Sets for Low-speed 
transactions the time before EOF to 
LS EOF stop beginning new transactions, in 
units of 1.067 us (the default setting 
corresponds to 121.6 us) 


6.9.5.5.35 USB2 SOFTRST 


Description : Soft reset register 


ЕСІН БЕЛІН БЕГЕН БЕГЕН ШЕГЕН БЕСІН БЕГЕН БЕСТЕН БЕГЕН 


Reserved 
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[1] R/W 110 Reset All FFs in the XCLK clock 
domain. When а 161 is written to this 
bit, the XCLK clock domain reset will 
be asserted within a minimum delay 
of 7 cycles of the AHB clock. The 

ыс output NRSTXO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to XCLK. This register is self 
clearing and always reads zero 


R/W 110 Reset All FFs in the АНВ clock 
domain. When а 161 is written to this 
bit, the AHB clock domain reset will 
be asserted within a minimum delay 

NRST of 7 cycles of the AHB clock. The 
output NRSTO will be 
asynchronously asserted and 
synchronously de-asserted with 
respect to AHB clock. This register is 
self clearing and always reads zero 


6.9.5.5.36 USB2 TXMAXP EPO 


Description : Tx Max Packet Size register 


OTG TXMAXP ЕРО register (Reset 0x00) OTG TXMAXP EPO 


|мо ____- 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕШЕНЕЛЕНЕЛЕНЕЛЕДЕНЕЙ 


MULT Max_Payload 


Type R/W 


Coo СНИ 
в С ОСИ ОСИ ере ере ер ер] 
Гейне [в [mw [иене [Deseo — | 


[15:11] R/W 5'b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] RAN 1160 Maximum Payload Transmitted. This 

fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
be up to 1024 bytes but is subject to 

Max Payload the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 
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6.9.5.5.37 USB2 CSR EPO 


Description : EPO Control and Status register 


EPO Control and Status register (Reset 0x00) OTG TXMAXP EPO 


92 — 
а --------- -_=_=- 1 (У 


Reserved Flus Sen Setu Data | Sent TxP RxP 
E 4 1 i Fi End Stall ра ч 


| Type | өере БЕНЕН БЕ ШЕШЕ 
БІ 27  ЕНЕШЕИЕКЛЕЛЕНЕЛЕЙ 


The CPU writes a 1 to this bit to 
flush the next packet to be 
transmitted/read from the 
Endpoint 0 FIFO. The FIFO pointer 
is reset and the 

Flush FIFO TxPktRdy/RxPktRdy bit (below) is 
cleared. Note: FlushFIFO should 
only be used when 
TxPktRdy/RxPktRady is set. At other 
times, it may cause data to be 
corrupted 


The CPU writes a 1 to this bit to 
ServicedSetupEnd clear the SetupEnd 
bit. It is cleared automatically 


The CPU writes a 1 to this bit to 
ServicedRxPktRdy clear the RxPktRdy 
bit. It is cleared automatically 


The CPU writes a 1 to this bit to 

terminate the current transaction. 
SendStall The STALL handshake 

will be transmitted and then this bit 

will be cleared automatically 


This bit will be set when a control 
transaction ends before the 
DataEnd bit has been set. 

An interrupt will be generated and 
the FIFO flushed at this time. The 
bit is cleared by 

the CPU writing a 1 to the 
ServicedSetupEnd bit. 


The CPU sets this bit: 
1. When setting TxPktRdy for the 
last data packet. 

DataEnd 2. When clearing RxPktRdy after 
unloading the last 
data packet. 
3. When setting TxPktRdy for a 


SetupEnd 
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It is cleared automatically. 


[2] 150 This bit is set when a STALL 
handshake is 
SentStall we transmitted. The CPU should clear 
this bit. 


[1] 160 Тһе CPU sets this bit after loading 
a data packet into 
the FIFO. It is cleared automatically 
TxPktRdy RAN when 
a data packet has been 
transmitted. An interrupt is also 
generated at this point (if enabled). 
150 This bit is set when а data packet 
has been 
received. An interrupt is generated 
FixPktRdy when this bit is set. The CPU clears 
this bit by setting the 
ServicedRxPktRdy bit. 


6.9.5.5.38 USB2_COUNT_EP0 


Description : EP0 Bytes Received Counter register 


0x108 OTG COUNT ЕРО register (Reset 0x00) OTG_COUNT_EP0 


ЕТТЙ за БЕС ЭШ EE аА БЕС U S И OD 


Reserved RX_CNTO 


RO 


0 


6.9.5.5.39 0582 CFG ЕРО 


Description : Core Configuration register 


OTG CFG ЕРО register (Reset 0xDE) OTG CFG EPO 


SoftConn UTMIDW 


RO RO 


1 0 
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Bulk Pkt Amalgamation. When set, 
the automatic 

amalgamation of bulk packets is 
selected 


Bulk Pkt Splitting. When set, the 
automatic splitting 
of bulk packets is selected 


Big Endian. When set, it indicates 
Big Endian 
ordering is selected 


High-Bandwidth ISO Support. 
When set to 1 
indicates High-bandwidth RX 150 


Endpoint Support selected 


High-Bandwith ISO Support. When 
set to 1 indicates High-bandwidth 
TX ISO Endpoint Support selected 


Dynamic FIFO Sizing. When set to 
1 indicates Dynamic FIFO Sizing 
option selected 


[1] | Soft Connect. When set to 1 
SoftConn indicates Soft Connect/Disconnect 
option selected 


4 UTMI Data Width. UTMI DataWidth 
Indicates selected UTMI+ data 
UTMIDW width: 
0: 8 bits; 
1: 16 bits 


6.9.5.5.40 USB2_TXMAXP_EP1(EP2-EP15) 


Description : Tx Max Packet Size register 


0x110(0x120...) | ОТО ТХМАХР ЕРІ(ЕР2-ЕР15) register (Reset 0x00) 


m e ЕИ a sea МОЕТ ВЕ 


MULT Max_Payload 


[15:11] R/W 5'b0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 
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[10:0] 1160 Maximum Payload Transmitted. This 

fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 

Max Payload be up to 1024 bytes but is subject to 
the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operation 


6.9.5.5.41 USB2_TXCSR_EP1(EP2-EP15) 


Description : TX Control and Status register 


0х112(0х122...) OTG_TXCSR_EP1(EP2-EP15) register (Reset 0x00) 


Auto ОМА | Кер | ОМА Res Res Inco скр Sent Sen Flus Und FIF TxP 
Set Req ataT Req ens Eg p Stall па id EM ONo 
Ena og Мое 1Ет 
ca 


| Type | LN ас | EU | wo | 


metered тү P 
кеге [ek [RW [Reset Value [они — — 


If the CPU sets this bit, TxPktRdy 
will be automatically set when data 
of the maximum packet size (value 
in TxMaxP) is loaded into the TX 
FIFO. If a packet of less than the 
maximum packet size is loaded, 


then TxPktRdy will have to be set 
manually. Note: Should not be set 
for either high-bandwidth 
Isochronous endpoints or 
high-bandwidth Interrupt endpoints 


The CPU sets this bit to enable the 
TX endpoint for Isochronous 
transfers, and clears it to enable 
the TX endpoint for Bulk or 
Interrupt transfers. 


The CPU sets this bit to enable the 
endpoint direction as TX, and 
clears the bit to enable it as Rx. 
Note:This bit only has any effect 
where the same endpoint FIFO is 
used for both TX and Rx 
transactions. 


[12] i The CPU sets this bit to enable the 
DMAReqEnab EN R/W 160 DMA request for the TX endpoint 
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[11] The CPU sets this bit to force the 
endpoint data toggle to switch and 
the data packet to be cleared from 
the FIFO, regardless of whether an 

FrcDataTog ACK was received. This can be 
used by Interrupt TX endpoints that 
are used to communicate rate 
feedback for Isochronous 
endpoints. 

[10] The CPU sets this bit to select 
DMA Request Mode 1 and clears it 
to select DMA Request Mode 0. 

DMAReqMode Note: This bit must not be cleared 
either before or in the same cycle 
as the above DMAReqEnab bit is 
cleared 


СТІ [и [о [юэ [me о, 
ewe fis о. o [me о, 


[7] When the endpoint is being used 
for high-bandwidth Isochronous, 
this bit is set to indicate where a 
large packet has been split into 2 or 

Я 3 packets for transmission but 
IncompTx WC 1'50 insufficient 

IN tokens have been received to 
send all the parts. Note: In anything 
other than isochronous transfers, 
this bit will always return 0 


ClrDataTo The CPU writes a 1 to this bit to 
9 reset the endpoint data toggle to 0 


This bit is set when a STALL 
handshake is transmitted. The 

SentStall FIFO is flushed and the TxPktRdy 
bit is cleared (see below). The CPU 
should clear this bit. 


The CPU writes a 1 to this bit to 
issue a STALL handshake to an IN 
token. The CPU clears this bit to 

SendStall terminate the stall condition. Note: 
This bit has no effect where the 
endpoint is being used for 
Isochronous transfers 


The CPU writes a 1 to this bit to 
flush the latest packet from the 
endpoint TX FIFO. The FIFO 
pointer is 
reset, the TxPktRdy bit (below) is 
FlushFIFO cleared and an interrupt is 
generated. May be set 
simultaneously with TxPktRdy to 
abort the packet that is currently 
being loaded into the FIFO. Note: 
FlushFIFO should only 
be used when TxPktRdy is set. At 
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other times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 
[2] The USB sets this bit if an IN token 
UnderRun WC 150 is received when TxPktRdy is not 
set. The CPU should clear this bit. 
[1] Е The USB sets this bit when there is 
FIFONotEmpty ШЕШЕН 158 а least 1 packet in the TX FIFO 


The CPU sets this bit after loading 
a data packet into the FIFO. It is 
cleared automatically when a data 
packet has been transmitted. An 
TxPktRdy R/W 150 interrupt is also generated at this 
point (if enabled). TxPktRdy is also 
automatically cleared prior to 
loading a second packet into a 
double-buffered FIFO 


6.9.5.5.42 USB2 RXMAXP ЕР1(ЕР2-ЕР15) 


Description : Rx Max Packet Size register 


0x114(0x124...) OTG_RXMAXP_EP1(EP2-EP15) register (Reset 0x00) OTG_RXMAXP_EP1(EP2-EP15 


[SERES ES es Е ат ЕЛЕЕ IS ETE EUER 


MULT Max Payload 


нн 


= АИ ПО 
ІССІЕНЕНЕНИЛЕНЕЯКИЕНЕЛЕНЕНЕЛЕНЕЛЕНЕЛ 
кеге [ek — [mw [Reset vane [Deseo | 


[15:11] R/W 5%0 The register includes either 2 or 5 
MULT further bits that define a multiplier 
MULT which is equal to one more 

than the value recorded 


[10:0] RAN 1160 Maximum Payload Transmitted. This 
fields defines (in bytes) the 
maximum payload transmitted in a 
single transaction. The value set can 
Мах Payload be up to 1024 bytes but is subject to 
= the constraints placed by the USB 
Specification on packet sizes for 
Bulk, Interrupt and Isochronous 
transfers in full-speed and high- 
speed operations 


6.9.5.5.43  USB2 RXCSR ЕР1(ЕР2-ЕР15) 
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Description : RX Control and Status register 


0x116(0x126...) OTG RXCSR ЕРІ(ЕР2-ЕР15) register (Reset 0x00) 


Auto DMA DMA Res Inco CIrD Sent Sen Flus Data | Over FIF АхР 
3 Req Req m P vu Stall ки Ше Error Run d ыға 
gla Mog 
| Type | LN [wo | LEN Га LN [wo | 


— EN EAER a SER 
Гейне [ek [RW [Reset Value [Desin — | 


[15] If the CPU sets this bit then the 
RxPktRady bit will be automatically 
cleared when a packet of 
RxMaxP bytes has been unloaded 
from the Rx FIFO. When packets of 

р less than the maximum 
AutoClear TUN Tus packet size are unloaded, 
RxPktRdy will have to be cleared 
manually. When using a DMA to 
unload the RxFIFO, data is read 
from the RxFIFO in 4 byte chunks 
regardless of the RxMaxP 


[14] The CPU sets this bit to enable the 
Rx endpoint for Isochronous 
ISO R/W 150 transfers, and clears it to enable 
the Rx endpoint for Bulk/Interrupt 
transfers. 


[13] А The CPU sets this bit to enable the 
DMARegEnab БАКА R/W 160 DMA request for the Rx endpoint. 


[12] Disable NYET. The CPU sets this 
bit to disable the sending of NYET 
handshakes. When set, all 
successfully received RX packets 

А are АСКа including at the point at 
DNE ШЫ Тар which the FIFO becomes full. 
Note: This bit only has any effect in 
high-speed mode, in which mode it 
should be set for all Interrupt 
endpoints 


[11] The CPU sets this bit to select 
DMAReqMode RAN 150 DMA Request Mode 1 and clears it 
to select DMA Request Mode 0 


ЕТИ СО | — m — [me — —] 


While D6(ISO)=1, The RX 
endpoint is enabled to do ISO 
transfer, this bit is meaningless. 
While D6(ISO)=0, 

'1: CPU sets this bit to enable the 
RX endpoint to do INT transfer 
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RX endpoint їо do BULK transfer 


This bit is set in a high-bandwidth 
Isochronous/Interrupt transfer if the 
packet in the Rx FIFO is incomplete 
because parts of the data were not 
IncompRx WC 150 received. It is cleared when 
RxPktRdy is cleared. 
Note: In anything other than 
Isochronous transfer, this bit will 
always return 0. 


[7] р The CPU writes а 1 to this bit to 
CirDataTog ER. uw ved reset the endpoint data toggle to 0 


This bit is set when a STALL 
SentStall handshake is transmitted. The CPU 
should clear this bit 


The CPU writes a 1 to this bit to 
issue a STALL handshake. The 
CPU clears this bit to terminate 
the stall condition. Note: This bit 
has no effect where the endpoint is 
being used for Isochronous 
transfers 


The CPU writes a 1 to this bit to 
flush the next packet to be read 
from the endpoint Rx FIFO. 

The FIFO pointer is reset and the 
RxPktRdy bit (below) is cleared. 
Note: FlushFIFO should only be 
used when RxPktRgy is set. At 
other times, it may cause data to be 
corrupted. Also note that, if the 
FIFO is double-buffered, FlushFIFO 
may need to be set twice to 
completely clear the FIFO 


This bit is set when RxPktRady is set 
if the data packet has a CRC or bit- 
stuff error. It is cleared 

when RxPKktRgy is cleared. Note: 
This bit is only valid when the 
endpoint is operating in ISO mode. 
In Bulk mode, it always returns zero 


This bit is set if an OUT packet 
cannot be loaded into the Rx FIFO. 
The CPU should clear this bit. 
Note: This bit is only valid when the 
endpoint is operating in ISO mode. 
In Bulk mode, it always returns zero 


This bit is set when no more 
packets can be loaded into the Rx 
FIFO. 


р This bit is set when a data packet 
w 1 
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should clear this bit when the 
packet has been unloaded from the 


Rx FIFO. An interrupt is generated 
when the bit is set 


6.9.5.5.44 — USB2_RXCOUNT_EP1(EP2-EP15) 


Description : Bytes Received Counter register 


а Го [o [7 [s 8432] e 


Res RX_CNT 
erve 


s 
| пеге | o | о | о | о | о | о | о | о|о| о мм € о | KSES 


еее” — [ms |ә | у [me — — — — 


RxCount is a 15-bit read-only 
register that holds the number of 
data bytes in the packet currently in 
line to be read from the Rx FIFO. If 
the packet was transmitted as 
multiple bulk packets, the number 
given will be for the combined 
packet. 

The value returned changes as the 
FIFO is unloaded and is only valid 
while RxPktRdy (RxCSR.D0) is set 


6.9.5.5.45 USB2_TXTYPE_EP1(EP2-EP15) 


Description : TX Transaction Control register 


0х11А(0х12А...) | OTG_TXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


Protocol 


[5:4] 250 Protocol. This bit selects the 
Protocol required protocol for the TX 
endpoint: 
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00: Control 

01: Isochronous 
10: Bulk 

11: Interrupt 


Target Endpoint Number. The CPU 
should set this value to the endpoint 
number contained in the TX endpoint 
descriptor returned to the OTG 
Controller during device enumeration 


6.9.5.5.46 USB2_TXINTVAL_EP1(EP2-EP15) 


Description : TX Polling Interval register 


Ee) Е ако И nd EC 


[7:0] R/W 850 TX Polling Interval/NAK Limit. For 

Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected TX 

ТХР! endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.5.47 USB2_RXTYPE_EP1(EP2-EP15) 


Description : RX Transaction Control register 


0x11C(0x12C...) | OTG_RXTYPE_EP1(EP2-EP15) register (Reset 0x00) 


ЕСЕ ШЕ И НЕ ee 


Reserved Protocol 


Field Name 222. Reset Value | Description = | 
Р | [5:4] 250 Protocol. This bit selects the 
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endpoint: 

00: Control 

01: Isochronous 
10: Bulk 

11: Interrupt 


The CPU should set this value to the 
endpoint number contained in the Rx 
endpoint descriptor 

returned to the usb control during 
device enumeration 


6.9.5.5.48 USB2 RXINTVAL. EP1(EP2-EP15) 


Description : RX Polling Interval register 


0x11D(0x12D...) | ота RXTYPE ЕР1(ЕР2-ЕР15) register (Reset 0x00) 


СА ШЕ ЫН ПЕ ж НЕ р НИ Бе ВЕ HN ITIN NI 


RX Polling Interval/NAK Limit. For 
Interrupt and Isochronous transfers, 
this field defines the polling interval 
for the currently-selected RX 
endpoint.For Bulk mode, this field 
sets the number of 
frames/microframes after which the 
endpoint should timeout on receiving 
a stream of NAK responses 


6.9.5.5.49 USB2 FIFOSIZE EP1(EP2-EP15) 
Description : FIFO Size register 


0x11F(0x12F...) | OTG FIFOSIZE ЕР1(ЕР2-ЕР15) register (Reset 0x00) 


RX FIFO Size TX FIFO Size 
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[7:4] 4’b0 FIFOSize is an 8-bit Read-Only 
: register that returns the sizes of the 
ВЕН FIFOs associated with the selected 
additional TX/Rx endpoints. 


[3:0] 4’b0 FIFOSize is an 8-bit Read-Only 
, register that returns the sizes of the 
ТЕБІНЕ FIFOs associated with the selected 
additional TX/Rx endpoints. 


6.9.5.5.50 USB2_FIFO_CHECK 


Description : FIFO Time out Check register 


FIFO Time out Check register (Reset 0x80) FIFO Time out Check 


[09 | 
БЛ еден И И ИШ En ИЕ Тар АЯ ИЙЕ se ОА >s 


FIFOCHECK FIFOCHECK 
_EN 


R/W 


0 


ҒІЕО СНЕСК [7:1] R/W 7140 Setting the period of check data in 
FIFO 
R/W 160 Setting the mode of fifochecck. =1 
ҒІҒО СНЕСК ЕМ will active FIFO time out 
methodology 


6.9.5.5.51 USB2_FIFO_CNT 


Description : FIFO Time out Count register 


FIFO Time out Count register (Reset 0x80) FIFO Time out Count 


FIFOCOUNT 


[7:0] 8180 When time =AHB clock period* 
fifocheckreg* fifotimeout * 32 and 
there is no new data write in FIFO , 
FIFO_COUNT the data stored in FIFO will be 
transferred by DMA to DDR. (note 
suspend time = 3 ms, so pls do not 
let it larger than 3 ms) 
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6.9.5.5.52 USB2_EXT_CSR 


Description : External Control register 


External Control register (Reset 0x00) External Control 


Reserved | HOST_Mode HOST_Force 
_Force _En 


R/W R/W 


0 0 


1= enable OTG SRP protocol 

While HOST_force_en =1 
HOST_Mode_Force R/W 150 1: DEVICE mode 

0 : HOST mode 

Setting the mode force host or 
HOST_Force_En R/W 150 device,1=SW force enable/O= SW 

force disable 


6.9.5.5.53 USB2_LISTEND_INT_STS 


Description : TX LISTEND Interrupt Status register 


0x34C TX LISTEND Interrupt Status register (Reset 0x00) TX LISTEND INT STS 


И [me [me [mele tw === === — 
ЛЕЛЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕНЕНЕШЕ _ 


[15] When TX EP15 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
TX Listend Int15 1'b0 о e 1. sert 
LISTEND INT EN bit 15 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 
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the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 14 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP13 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 13 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP 12 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 12 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP11 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 
Active only when 


TX_Listend_Int13 


TX_Listend_Int12 


TX_Listend_Int11 


LISTEND_INT_EN bit 11 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


When TX EP10 send the data in 
the list end NOD (transferred by 
DMA), a TX interrupt will launch, 
and this bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 10 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int10 


When TX EP9 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 9 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int9 


When TX EP8 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 8 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int8 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1108 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


When TX EP7 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 7 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX_Listend_Int7 


When TX EP6 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND_INT_EN bit 6 =1; and 
LISTEND_INT_CLR bit 15 =1 clear 
this bit 


TX Listend Int6 


When TX EP5 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT EN bit 5 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


When TX EP4 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT En bit 4 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


When TX EP3 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT EN bit 3 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


TX Listend Int5 


TX Listend Int4 


TX Listend Int3 


When TX EP2 send the data in the 
list end NOD (transferred by DMA), 
a TX interrupt will launch, and this 
bit will be set to 1 

Active only when 
LISTEND INT EN bit 2 21; and 
LISTEND INT CLR bit 15 =1 clear 
this bit 


TX Listend Int2 


When TX EP1 send the data in the 

list end NOD (transferred by DMA), 

a TX interrupt will launch, and this 
TX Listend Intl bit will be set to 1 

Active only when 

LISTEND INT EN bit 1 21; and 

LISTEND INT CLR bit 15 =1 clear 
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Pues [т [8 — [n — [ne — — — —] 


6.9.5.5.54 USB2 LISTEND INT EN 
Description : TX LISTEND Interrupt Enable register 


TX LISTEND Interrupt Enable register (Reset 0x00) TX LISTEND INT EN 


Res 
tee tee ie tee i isi Fa 
nd nd nd nd 
En6 En5 En4 En3 а 


тне | АСЯ [чи [н [яи [чи [нн ја [яи [нн [= [ [ни [| 


y [15] 2 When ‘1’, the TX_Listend_Int15 
TX_Listend_En15 LEN R/W 150 will active 
; [14] R/W Е When ‘1’, the TX_Listend_Int14 
TX_Listend_En14 ЕК 150 will active 
Я [13] R/W ; When ‘1’, the TX_Listend_Int13 
TX_Listend_En13 EE 150 will-active 
5 [12] R/W i When ‘1’, the TX_Listend_Int12 
TX Listend En12 CNN 150 will aetive 
; [11] R/W А When ‘1’, the TX_Listend_Int11 
TX_Listend_En11 GANS 150 will active 
3 [10] R/W Е When ‘1’, the TX Listend Int10 
TX Listend En10 АХ 150 will Active 
active 
active 
active 
active 
active 
active 
When ‘1, the TX Listend Int3 will 
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Бот пия Го [8 — m [ne — — — —] 


6.9.5.5.55 USB2 LISTEND INT CLR 


Description : TX LISTEND Interrupt Clear register 
[mas | TXLISTEND ети Clear register (Reset 0x00) ЕЕЕ ЕТІСТІГІН 
| Bit [15 | 14 |1з | 12 | v | vo | 9 | 8 | v | e |5 | 4 | з|2 то 
TX TX TX TX TX TX TX TX TX TX TX TX TX TX TX 


Res 


5 4 3 2 1 0 
ШЫЛ eee 


3 [15] А When ‘1’, the TX_Listend_Int15 
TX Listend Clr15 LEN R/W 150 will be cleared 
| [14] R/W i When ‘1’, the TX_Listend_Int14 
TX Listend Clr14 ЕЕ 150 Ба вася 
| [13] RAN В When ‘1’, the TX_Listend_Int13 
TX Listend Clr13 Ше 150 will be cleared 
: [12] R/W Е When ‘1’, the TX_Listend_Int12 
TX_Listend_Clr12 МА; 150 Will be cleared 
: [11] R/W А When ‘1’, the TX_Listend_Int11 
TX Listend Clr11 ONI | 150 will beclearad 
y [10] R/W i When ‘1’, the TX Listend_Int10 
TX_Listend_Clr10 "M 150 will be-cièared 
5 R/W , When ‘1’, the TX_Listend_Int9 will 
TX Listend CIr8 R/W 160 When ‘1’, the TX_Listend_Int8 will 
be cleared 
TX_Listend_Clr7 [7] RAN 1'50 When ‘1’, the TX_Listend_Int7 will 
be cleared 
TX_Listend_Clr6 RAN 160 When ‘1’, the TX_Listend_Int6 will 
be cleared 
TX_Listend_Clr5 [5] R/W 150 When ‘1’, the TX Listend Int5 will 
be cleared 
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TX Listend | — When ‘1’, the TX Listend_Int3 will 
be cleared 
TX_Listend_Clr2 4 When ‘1’, the TX_Listend_Int2 will 
150 
be cleared 


TX Listend Clr1 When ‘1’, the TX Listend Int1 will 
a, RU cleared 


|Reseved ______| | 160 — [Reee | 
6.9.5.6 0582 DMA Register Descriptions 
6.9.5.6. 1 DMA_PAUSE 


Description : DMA PAUSE register 


DMA PAUSE 


DST Outsta SRC , Outsta PAU 
п Ене 
Field Name |Bt ам | Reset Value | Description 


DMA_PAUSE_STATUS | [16] 160 DMA Pause status. 
0 : In active state. 
1: In Pause state. 
DST Outstanding Num | [4:3] R/W 2511 АХ! write outstanding number, 
min is 1 max is 3 
SRC_Outstanding_Num | [2:1] R/W 2511 АХ! read outstanding 
number,min is 1 max is 3 


DMA_PAUSE R/W 1’b0 Active High, pause all the 
channels. 
Note: If “DMA_PAUSE” 
asserted active when the DMA 
is busy, DMA would finish the 
current fragment before enter 
Pause State. 
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6.9.5.6.2 DMA_FRAG_WAIT 


Description : DMA frag wait register 


[зом Гоа ғала нат товоо ІСТІ: ТІЛІНЕН 
са [m Ге | о [2 [7 [25 [25 а [5 T2 а [9 | ее [т е 


Reserved CHN_ARB_SEL Reserved 


ЕСНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙЕДЕНЕЛ 


| Мате | DMA_FRAG_WAIT 
Type 


Field Name Type | Reset | Description 

Value 
CHN_ARB_SEL [28:24] во |550 | Channel Arbitrator Selection Status; 
DMA_FRAG_WAIT [15:0] 150 | Fragment Wait Time. With unit of AHB clock. 


6.9.5.6.3 DMA_INT_RAW_STS 


Description : DMA Interrupt RAW status register 


та Таоа а [иаа а аара агии 


В a chn3 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn1 chn1 chn1 
звама 0 int Ud int га int | 7_int A int EA int | 4 int ca int | 2 int | 1_int cx int ГЕ int Ld int | 7 int 
Type | б | FO | 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 | chni 
Ez s си L3 си са a int int int int int int int int int 


| Type | 


Field Name ВЛУ | Reset | Description 
Value 
chn30_int [29] 150 DMA channel interrupt 1: Interrupt need to Бе 
served 0: No Interrupt need to be served 


Spreadtrum Communications, Inc., Confidential and Proprietary 1113 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


chn29 int [28] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn28 int [27] 160 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn27_int [26] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn26 int [25] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn25 int [24] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn24_int [23] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn23_int [22] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn22_int [21] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn21_int [20] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn20_int [19] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn19 int [18] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn18_int [17] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn17_int [16] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn16_int [15] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn15_int [14] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn14_int [13] 160 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn13 int [12] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn12_int [11] 160 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn11 int [10] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn10 int 150 DMA channel interrupt 1: Interrupt need to Бе 
served 0: No Interrupt need to be served 
chn9 int во [RO [ro | DMA channel interrupt 1: Interrupt need to be 
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MEER served 0: No Interrupt need to be served 

chn8 int [7] 150 DMA channel interrupt 1: Interrupt need to Бе 
served 0: No Interrupt need to be served 

chn7_int 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn6 int [5] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn5_int [4] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


chn4_int [3] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn3_int [2] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn2_int [1] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn1_int 150 DMA channel interrupt 1: Interrupt need to Бе 
served 0: No Interrupt need to be served 


6.9.5.6.4 DMA_INT_MASK_STATUS 


Description : DMA Interrupt MASK status register 


Pen [s [so [2 [2 [2 [2s [2s [2 [2 [| [т [7 | 1 [ 1 | 

са сзезгасаезезезгаезезезезваса 
0 int L3 a 7 int | 6 int | 5 int | 4 int | 3 int | 2 int | 1 int | O int | 9 int | 8 int | 7 int 

| Туре Es eee EIER ERGEBEN 

E TES ERERERERERERERERERERERERERES 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 | chni 
E га 4 int ca 1. 1_int ca int int int int int int int int int 


| Type | 


Field Name ВЛУ | Reset | Description 
Value 
chn30_int [29] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn29_int [28] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
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chn28 int [27] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn27_int [26] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn26 int [25] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn25_int [24] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn24_int [23] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn23_int [22] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn22_int [21] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn21_int [20] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn20_int [19] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn19 int [18] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn18 int [17] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn17 int [16] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn16_int [15] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn15_int [14] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn14_int [13] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn13 int [12] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn12 int [11] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn11 int [10] 1'bO DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn10 int 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn9 int 150 DMA channel interrupt 1: Interrupt need to Бе 
served 0: No Interrupt need to be served 
chn8 int л [RO [ro | DMA channel interrupt 1: Interrupt need to be 
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ы рор | served 0: No Interrupt need to be served 

chn7 int 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn6 int [5] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 

chn5_int [4] 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


chn4_int [3] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn3_int [2] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn2_int [1] 1'b0 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 
chn1_int 150 DMA channel interrupt 1: Interrupt need to be 
served 0: No Interrupt need to be served 


6.9.5.6.5 DMA_REQ_STS 


Description : DMA channel request valid status register 


ЕТЕ DMA REQ STS register aa J DMA_ ЕТЕЛ E 
[29 | 28 | 27 | 26 | 25 | 


chn3 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn1 chn1 chn1 
Reserved oli че и шщ та i кей > ~ Er ~ ш ш En 


| Type | 


chni chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 chn1 
E re d re | ге x re d re 2” 3 re req req req req req req req req “req 


| Type | 


Field Name ВЛУ | Reset | Description 
Value 
chn30_req [29] 150 ОМА Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 
chn29 req [28] 150 ОМА Channels Request Status. 
0 : No Request need to be served. 
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о 202060 (бы. 
ПО ОЕ О ү ) 


chn28_req DMA Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


chn27 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn26 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn25 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn24 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn23 req 150 ОМА Channels Request Status. 

0: No Request need to be served. 

1: Request need to be served. 
chn22_req 150 ОМА Channels Request Status. 

0: No Request need to be served. 

1 : Request need to be served. 
chn21 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn20 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn19 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
сһп18 req 150 ОМА Channels Request Status. 

0: No Request need to be served. 

1: Request need to be served. 
chn17_req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn16 req [15] 160 DMA Channels Request Status. 

0 : No Request need to be served. 
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о Е (бы. 
ПО ЗО О j ЕС ЕЕ NN 


chn15_req [14] 160 DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn14_req 13] 160 DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn13 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn12 req 150 ОМА Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn11 req DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn10 req DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn9 req DMA Channels Request Status. 

0 : No Request need to be served. 

1 : Request need to be served. 
chn4 req [3] 

1 : Request need to be served. 
chn3 req [ DMA Channels Request Status. 

0 : No Request need to be served. 


DMA Channels Request Status. 
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0: No Request need to be served. 
1 : Request need to be served. 


“d 

ric 

PN 

sui 

160 DMA Channels Request Status. 

0 : No Request need to be served. 
1 : Request need to be served. 

PI 

PI. 

uidi 

mm 


DMA Channels Request Status. 

0 : No Request need to be served. 
1 : Request need to be served. 
DMA Channels Request Status. 

0 : No Request need to be served. 
1 : Request need to be served. 
DMA Channels Request Status. 

0 : No Request need to be served. 


Шы 
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Е.Н 
Ерна зен ________ 


chn2_req [1] DMA Channels Request Status. 
я : No Request need to be served. 
: Request need to be served. 


chni_req DMA Channels Request Status. 
0 : No Request need to be served. 
1: Request need to be served. 


6.9.5.6.6 DMA_EN_STATUS 


Description : DMA channel enable status register 


| 0х4 | DMA REQ STS register (Reset 0x00) 
Pen [s эо 2 [25 [2 [25 [25 |» [25 [2 Га [ж е | | 


[isses chn3 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn2 | chn1 chn1 chn1 
са са ГЛ ca СЯ ca са L3 E E E ГЛ E са 


| Туре | 


chn1 chn1 chn1 chn1 chn1 chn1 chn1 chn9 | chn8 | chn7 | chn6 | chn5 | chn4 | chn3 | chn2 | сһп1 
E си 28 E L3 cs га еп еп еп еп еп еп еп еп еп 


| Туре | 


Field Name R/W | Reset | Description 
Value 


chn30_en [29] j DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 

chn29 en [28] DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 

chn28 en [27] DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 

chn27 en [26] DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
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0 : Channel Not Enabled. 
1 : Channel Enabled 
| 


1'b0 DMA Channels Enable Status. 
0: Channel Not Enabled. 
1: Channel Enabled 
chn24_en DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
chn23_en DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
DMA Channels Enable Status. 


0 : Channel Not Enabled. 
сћп14_еп 


— 


1: Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1: Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


[1 150 DMA Channels Enable Status. 
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| : Channel Not Enabled. 

: Channel Enabled 

chn12 en [11] DMA Channels Enable Status. 

0: Channel Not Enabled. 

1: Channel Enabled 
[10] DMA Channels Enable Status. 
| 


0 : Channel Not Enabled. 
1: Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 


DMA Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled 
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6.9.5.6.7 DMA_DEBUG_STATUS 


Description : DMA debug status register 


са Те [2 [2 [2r | [25 [2 [ 5 [2 ЕС [9 е [ v [в 


dma 
Reserved _bus Reserved 


Field Name Type | Reset | Description 

Value 
DMA_BUSY [20] | RO | тво | DMA Busy Status. 
НВЕАО\! ОМА 6] [RO |151 | DMAHREADY input status. 
MAIN_FSM_STS [12:8] | RO |550 | MAIN FSM status 
SRC_FSM_STS [7:4] | RO |450 | Source Side FSM status. 
DEST FSM STS [3:0] во |450 | Destination Side FSM status. 


6.9.5.6.8 DMA_CHN_PAUSE 


Description : DMA channel pause register 
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Reserved 


Field Name Type | Reset | Description 
Value 


СНМ CLEAR STS ІЗІ [no | 1560 | Channel int clear status | int | Channel int clear status | status 


CHN_PAUSE_STS 1’b0 Channel Pause status. 
0 : In active state. 
1: м Pause state. 
CHN_CLEAR [15] R/W Channel clear enable 
0: clear disable 
1: clear enable 


CHN_PAUSE R/W Channel Pause Enable. 
0 : Channel in active mode. 
1: Channel pause. 
Active high, only pause the channel. If the 
CHN_PAUSE asserted when the channel is busy, it 
should be paused after the current fragment 
finished. 


6.9.5.6.9 DMA_CHN_CFG 


Description : DMA channel config register 
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swtch_mode req_mode 


ame | 


a 


Field Name Type | Reset | Description 
Value 


SWT_MODE [27:26] | RW Data Switch mode selection. 
2'b00 : ABCD => ABCD 
2'b01 : ABCD => DCBA 
2'510 : ABCD => BADC 
2511 : ABCD => CDAB 


REQ_MODE [25:24] | RW 4 Request mode, For Full DMA channel: 
2500 : Fragment; 
2'b01 : Block; 
2'b10 : Transaction; 
2'b11 : Link List; 
CHN BURST SEL [18] RW AXI Burst length Select : 
1'bO : burst 8; 
1’b1 : burst 16; 
2 


1’b0 
CHN_PRIORITY [17:16] | RW "О Channel Request Priority. Four level of Priority 
supported as list : 
2000 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2'b10 : Tertiary lowest priority. 
2'b11 : Highest priority. 
[S [wh 


CHN юс FLAG Block int and start int enable O:disable 1:enable 
CHN SP FLAG Short packet flag 


CHN LLIST NODE VLD 1: node cfg is ready; 0: to fetch list node from 
DDR 
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CHN_LLIST_END [1] RAW | 160 Link list end flag. Active only when "LLIST EN" 
asserted. 
1’b0 


Channel Enable: 
0: Disable the channel. 
1: Enable the channel. 


6.9.5.6.10 DMA_CHN_INT 


Description : DMA channel interrupt register 


0xC08 ОМА СНМ СЕС register (Reset 0x00) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


E H 


| Type | 


Reserved i € 
w n 


d en n n en 
Ж, ЕЛ ЕЛЕЛЕЛЕЕ DDR 


Field Мате Туре | Reset | Description 
Value 
CHN_START_INT_CLR [27] мо 150 Request valid but channel enable 
is disable interrupt clear. 


CHN оя мт мак srs [п [so [re |бвиттажање _____ 


CHN_START_INT_MASK_STS [19] 160 Request valid but channel enable 
is disable masked interrupt status. 

CHN LLIST INT MASK STS [18] тро Channel Link list Masked interrupt 
status. 

СНМ ВІК INT MASK _STS [17] Beer] Channel Block Masked interrupts 
status. 


СНМ FRAGMENT INT MASK STS | [16] [Ro |150 | Channel Fragment Masked 
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к S j |: mnsa S 
пела FO fewo Reserved, — | 


CHN. CLEAR INT. RAW. STS [i3] [Ro |150 | Clear int status 


CHN_START_INT_RAW_STS [11] 150 Request valid but channel enable 

is disable raw interrupts status. 
CHN. LLIST INT. RAW. STS по [Ro |150 | Channel Link List interrupts status. 
CHN BLK INT RAW STS 9 |F [io | Block done interrupt status. 


CHN FRAGMENT INT RAW STS 150 Fragment done Raw interrupt 
status. 
CHN CLEAR INT. EN Channel clear int enable 


CHN START INT EN [3] R/W | 160 Request valid but channel enable 
is disable interrupt enable. 
СНМ LLIST. INT. EN Link list done interrupt enable 


СНМ ВІК INT. EN Block done interrupt enable. 
СНМ FRAGMENT INT. EN |] [nw |150 | Fragment done interrupt enable. 


6.9.5.6.11 DMA CHN ADDR 


Description : Channel address register 


ни [и [о |» [» [и |» |» | [ж [= и [по | [в [лт [л] 
н 


нн 


С." ~ . _____- 
ER ПА ПС ee се и оо RC Е ИЕ 
| ви | 15 | 4 | 43 | 12 | н | то | г | г | у [е | в | 4 |з | 2 | 1 |е | 
Name NAR 


CHN_ADDR 


нн 


Field Мате Туре | Reset | Description 
Value 


CHN_ADDR [31:0] 3260 | Channel Source/Destination Address 


6.9.5.6.12 DMA CHN LEN 


Description : dma channel length 
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се 1 е z Те [2 а [ж [= 2 [ж | ее е 
ІІ CS 


CHN_BLK_LEN 


CHN_FRAG_LEN 


Т 
ІЕНЕИКИКИКИЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕН ee ЕС a 200 И 20 


Field Мате Туре | Reset | Description 
Value 


экин LEN БЕЗ 16] | RW ES b0 | 1690 | воск Length, with byte unit. ( Мах 64К-1 bytes ) 


а LEN [15: ШЫ Ба 1650 Fragment Length, with byte unit. ( Мах 64К-1 
bytes ) 


6.9.5.6.13 DMA_CHN_LLIST_PTR 


Description : DMA channel link-list pointer 


ОМА CHN LLIST. РТВ register (Reset 0x00) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm | Cus 


CHN LLIST. PTR 


cew Е Е ча ЗВ наи торене CE sie C] 


CHN LLIST. PTR 


нн 
а | рг 


Field Name Type | Reset | Description 
Value 


LLIST_PTR [31:0] | ЕЛУ | 3260 | пак list pointer. 


6.9.5.6.14 DMA_CHN_ADDR_H 
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Description : DMA channel address High bit register 


а [sr [o [2e [or | [25 | [з [22 Га [9 ее v [в 
r == 


Reserved 


Field Name Type | Reset | Description 
Value 
LLIST. PTR[35:32] [7:4] Link List pointer. 
CHN ADDR[35:32] [3:0] Channel Source/Destination Address 


6.9.5.6.15 DMA CHN REQ 


Description : Ox1c 


Cm Ге | о е [ [5 [5 |» [3] 2 [= [ш |» [тв [т |] 


Reserved 


Field Name Type | Reset | Description 
Value 


сино [и ww [mo [бешш — — ] 
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6.9.6 Application Notes 


6.9.6.1 USB reset 


When a reset condition is detected on the USB, the core performs the following actions: 


HSets OTG_FADDR to 0, 

Sets OTG_INDX to 0, 

Flushes all endpoint FIFOs, 

Clears all control/status registers, 
Enables all interrupts, except Suspend 
Generates a Reset interrupt 


6.9.6.2 Peripheral Mode: IN transactions 


When the core is operating in Peripheral mode, data for IN transactions is handled through the core s 
Tx FIFOs. The sizes of the Tx FIFOs for Endpoints 1 to 15 are through the OTG TX FIFO size register. 
The maximum size of data packet that may be placed in a TX endpoint’s FIFO for transmission is 
programmable and is determined by the value written to the OTG TX max packet size register for that 
endpoint (maximum payload, number of transactions/microframe (where applicable)). Where dynamic 
FIFO sizing is selected, the use of single or double packet buffering is part of the specification for the 
endpoint FIFO. When double packet buffering is enabled, two data packets can be buffered in the 
FIFO: when single packet buffering is enabled, only one packet can be buffered even if the packet is 
less than half the FIFO size. The maximum packet size set for any endpoint must not exceed the FIFO 
size. You shouldalso note that the OTG_TXMAXP should not be written to while there is data is in the 
FIFO as unexpected results may occur 


6.9.6.3 Single packet buffering 


If the size of the Tx endpoint FIFO is less than twice the maximum packet size for this endpoint (as set 
in the OTG_TXFSZ, register), only one packet can be buffered in the FIFO and single packet buffering 
is enabled. As each packet to be sent is loaded into the Tx FIFO, the TxPktRdy bit in OTG TX control 
and status (DEVICE) register needs to be set. If the AutoSet bit in OTG_TXCSR is set, the TxPktRdy 
bit will be automatically set when a maximum-sized packet is loaded into the FIFO. For packet sizes 
less than the maximum, TxPktRdy will always have to be set manually (i.e. by the CPU). When the 
TxPktRady bit is set, either manually or automatically, the FIFONotEmpty bit in OTG_TXCSR is also set 
and the packet is ready to be sent. When the packet has been successfully sent, both TxPktRdy and 
FIFONotEmpty will be cleared and the appropriate Tx endpoint interrupt generated (if enabled). The 
next packet can then be loaded into the FIFO. 


6.9.6.4 Double packet buffering 


If the size of the TX endpoint's FIFO is at least twice the maximum packet size for this endpoint (as set 
in the OTG TXFSZ register), two packets can be buffered in the FIFO and double packet buffering is 
enabled. As each packet to be sent is loaded into the TX FIFO, the TxPktRdy bit in OTG_TXCSR 
needs to be set. If the AutoSet bit in OTG_TXCSR is set, the TxPktRdy bit will be automatically set 
when a maximum-sized packet is loaded into the FIFO. For packet sizes less than the maximum, 
TxPktRdy will always have to be set manually (i.e. by the CPU). When the TxPktRady bit is set, either 
manually or automatically, the FIFONotEmpty bit in OTG_TXCSR will also be set. TxPktRdy is then 
immediately cleared (and an interrupt generated, if enabled). A second packet can now be loaded into 
the TX FIFO and TxPktRdy set again (either manually or automatically if the packet is the maximum 
size). Both packets are now ready to be sent. When the first packet has been successfully sent, 
TxPktRdy will be cleared and the appropriate Tx endpoint interrupt generated (if enabled) to signal that 
another packet can now be loaded into the Tx FIFO. The state of the FIFONotEmpty bit at this point 
indicates how many packets may be loaded. If the FIFONotEmpty bit is set then there is another 
packet in the FIFO and only one more packet can be loaded. If the FIFONotEmpty bit is clear then 
there are no packets in the FIFO and two more packets can be loaded. 
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6.9.6.5 Host mode: device setup 


Prior to accessing any device as a host whether for point-to-point communications or for multi-point 
communications ма a hub the relevant OTG_TXFADn registers need to be set for each used Rx or Tx 
endpoint to record the function address of the device being accessed. Where a full- or low-speed 
device is connected to the core via a high-speed USB 2.0 hub, details of the hub address and the hub 
port also need to be recorded in the corresponding OTG_TXHADn and OTG_TXHPn registers. This 
allows the core to support split transactions. In addition the speed at which the device operates (high, 
full or low) needs to be recorded in the OTG_TYPEO, OTG_TXTYPE or OTG_RXTYPE registers for 
each endpoint that is accessed by the device. For multi-point communications, it should be noted that 
the settings in these registers record the current allocation of the core s endpoints to the functions 
associated with the attached devices. To maximize the number of devices supported, the core allows 
this allocation to be changed dynamically simply by updating the address and speed information 
recorded in these registers. Any changes in the allocation of endpoints to device functions need to be 
made following the completion of any on-going transactions on the endpoints affected. Further 
information on allocating endpoints to device functions and switching between different allocations is 
given in the USB core’s programmer s guide. 


6.9.6.6 Host mode: IN transactions 


When the core is operating as a host, IN transactions are handled in a similar manner to the 


way in which OUT transactions are handled when the core is operating as a peripheral except that the 
transaction needs first to be initiated by setting the ReqPkt bit in OTG_RXCSR. This indicates to the 
transaction scheduler that there is an active transaction on this endpoint. The transaction scheduler then 
sends an IN token to the target function. When the packet is received and placed in the Rx FIFO, the 
RxPktRdy bit in OTG_RXCSR) is set and the appropriate Rx endpoint interrupt is generated (if enabled) 
to signal that a packet can now be unloaded from the FIFO. When the packet has been unloaded, 
RxPktRdy should be cleared. The AutoClear bit in the OTG_RXCSR register can be used to have 
RxPktRdy automatically cleared when a maximum sized packet has been unloaded from the FIFO. There 
is also an AutoReq bit in OTG_RXCSR which causes the ReqPkt bit to be automatically set when the 
RxPktRdy bit is cleared. The AutoClear and AutoReq bits can be used with an external DMA controller to 
perform complete Bulk transfers without CPU intervention. If the target function responds to a 
Bulk/Interrupt IN token with a МАК, the core will keep retrying the transaction until any МАК Limit that has 
been set has been reached. If the target function responds with a STALL, however, the core will not retry 
the transaction but will interrupt the CPU with the RxStall bit in the OTG_RXCSR register set. If the target 
function does not respond to the IN token within the required time (or there was a CRC or bit-stuff error in 
the packet), the core will retry the transaction. If after three attempts the target function has still not 
responded, the core will clear the ReqPkt bit and interrupt ће CPU with the Error bit in OTG_RXCSR set. 


Note: Inthe case of high-bandwidth Interrupt transactions, the host will attempt 2 or 3 transactions 
during a single microframe and generate an interrupt when all packets have been received. If any of 
these transactions is not acknowledged by a Device, no further transactions will be attempted during the 
same microframe. 


6.9.6.7 Host mode: OUT transactions 


When the core is operating as a host, OUT transactions are handled in a similar manner to the way IN 
transactions are handled when the core is operating as a peripheral. The TxPktRady bit in the 
OTG_TXCSR register needs to be set as each packet is loaded into the TxFIFO and the AutoSet bit in 
OTG_TXCSR can be used to cause the TxPktRdy bit to be automatically set when a maximum sized 
packet has been loaded into the FIFO. Again, the AutoSet bit can be used with an external DMA 
controller to perform complete Bulk transfers without CPU intervention. If the target function responds to 
the OUT token with a NAK, the core will keep retrying the transaction until any NAK Limit that has been 
set has been reached. If the target function responds with a STALL, however, the core will not retry the 
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transaction but will interrupt the CPU with the RxStall bit in the OTG_TXCSR register set. If the target 
function does not respond to the OUT token within the required time (or there was a CRC or bit-stuff error 
in the packet), the core will retry the transaction. If after three attempts the target function has still not 
responded, the core will flush the FIFO and interrupt the CPU with the Error bit in OTG_TXCSR set. 


6.9.6.8 Babble 


The core will not start a transaction until the bus has been inactive for at least the minimum interpacket 
delay. It will also not start a transaction unless it can be finished before the end of the frame. If the bus is 
still active at the end of a frame then the core will assume that the function it is connected to has 
malfunctioned and will suspend all transactions and generate a babble interrupt 


6.9.7 Synchronizer implementation 


The USB2_DRD module use two types Synchronizer , the standard sig_sync cell and async fifo, in order 
to avoid sync issue. 


6.10 GSP 


6.10.1 Overview 


This document mainly describes the implement of GSP module. The module is hardware Graphic Signal 
Processor, which mainly includes blending, scaling, color format convert, input-rotation, and output- 
rotation function. 


6.10.2 GSP Module specification 


6.10.2.1 Feature list 


Feature list: 


€ Add Qos signal in AXI bus 

€ Support input size: 8191x8191 (clip picture); output size: 8191x8191. 

e Support 2 layer alpha z-order(layerO) blending and color key,including 1 layer scaling and 1 
layer(YUV) and background . 

Support background layer fill depend on RGB register. 

Support LO YUV420-2p/YUV420-3p/RGB888/ARGB888/RGB565 input rotation 

No support scaling in LO RGB888/ARGB888/RGB565 input rotation mode 

Support scaling from 1/4 ~4 in yuv input rotation mode 

Support Layer1 register shadow. 

Need even pitch in clipping in YUVA20. 2p/3p image mode. 

Need even pitch in clipping in YUV422_ 2p image mode. 

Znum0/znum1 need configure to different 0/1 seperately whether LayerO/layer1 disable. 

Clip. start/clip size/pitchx/heighx need 2pixel aligned in x/y direction when scaling 1/2 down sample 
mode 

Clip start/clip size/pitchx/heighx need 4pixel aligned in x/y direction when scaling 1/4 down sample 
mode 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling output. 
Support configurable work mode for scaling and blending. 

B (LO+L1) scale 

B LO(scale)+L1 

€  Nosupport RGB/alpha swap mod in input layerx pallet mode. 

е Support clipping; 
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@ Support one layer scaling from 1/16~4, vertical 4/6/8 tap, horizontal 4/6/8 tap in image layer. 
@ Support 1/2, 1/4 down sample in vertical/horizontal direction in image layer( LO). 
€ support OSD layer scaling from 1/4~4. 
€ Support alpha scaling. 
@ Support ARGB input scaling. 
€ Support 6 color space convert matrix for rgb to yuv in destination output. 
€ Support 6 color space convert matrix for yuv to rgb in LO input 
€ Support dithering RGB888 to RGB565; 
€ Support endian configures. 
€ Support under input mode in LayerO (image) layer: 
3-plane: YUV420 Зр; YV12(YUV420 Зр UV 16align), 
2-plane: YUV422, YUV420; 
1-plane: ARGB888, RGB888, RGB565 
€ Support under input mode in Layer1 (osd) layer: 
1-рапе: ARGB888, RGB888, RGB565 
€ Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420,; 
1-plane: ARGB888, RGB888 (24bit/32bit), RGB565; 
Format Data Mapping(big endian) 
YUV422 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 М14 1014 
The U/V data is half of the У data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_ 2p 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 М14 |1014 


The ОМ data is half of the У data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


YUV420_ Зр 1-plane: 


[31:24] [23:16] [15:8] [7:0] 
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Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[31:24] | [23:16] [15:8] [7:0] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 мо 
V7 V6 V5 V4 


The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 


RGB888 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO во 
А1 В1 G1 B1 
RGB565 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Вуе1 ByteO 
00 Byte3 Byte2 Byte1 Вуіе0 
01 Вуіе0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 Вуіе0 Byte1 
11 Byte1 Вуіе0 Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
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1 | Byte3-0 Byte7-4 
RGB565 configure 

rgb565 mode 

000 RGB 

001 RBG 

010 GRB 

011 GBR 

100 BGR 

101 BRG 
ARGB 888 configure 

ARGB888 mode 

0 ARGB 

1 RGBA 


UV configure(2-plane) 


ARGB888 mode 
0 UV 
1 VU 


Table 1:source/destination data formats 


6.10.3 GSP Function Descripiton 


6.10.3.1 Color Space Conversion 
1. Input Color Space Conversion 
a. ARGB888->PMARGB888 with block_alpha 
(A,R,G,B) ->(block_alpha*A, block_alpha*A*R, block_alpha*A*G, block_alpha*A*B) 
b. PMARGB888-> PMARGB888 with block_alpha 
(A,R,G,B) ->((A* block_alpha),( block_alpha *R),( block_alpha *G),( block_alpha*B)) 
с. RGB565-> ARGB888 
assign R[7:0] = {R[4:0],R[4:2]};assign G[7:0] = {G[5:0],R[5:4]};assign В[7:0] = {B[4:0],B[4:2]}; 
d. YUV-> ARGB888 
-  YUV422(YUV420) to YUV444 


As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left to 
right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal direction, 
up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) as follows: 
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YUV422 YUV444 

| І | І | Џ | | | | | | | | | 
linet F3 | - 

T І Т І Т І Т Т т Т T T T T 

| | | І | | | | | | | | | | 
line2 -- l I |- 

L Же ЕНЕ пия L di c Cac S L d 
line3 + + | | - 

Т І Т І || | T T T T T T T T 

| | П | | | П П П П П П П П 
line4 Е I | H 

T І Т І Т І Т Т Т Т Т Т Т Т 

І І І І І І І І І І І І І І 

І І І І І І І | Џ Џ Џ Џ | | Џ 

: Original UV Pixel : Duplicated UV Pixel 


Figure 1: Relationship between YUV422 and YUV444 
YUV420 YUV444 


line1 |- 


| | | 
line2 | | | 
| | | 
| | | 


line3 P 


line4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 2: Relationship between YUV420 and YUV444 
- YUV444 to RGB 


GSP core only support RGB/ARGB888 data formats. So the YUV image data must be convert to 
RGB888 before blend. 


2. Output Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 


Convert RGB888 to YUV444. The conversion formula as below shows: 
-BT601 normal: 


Г 1225 2404 467 Г 2048 | 
ГУ] 4096 4096 4096 [R] 4096 
| | 691 1357 2048 | | 1526336 
шы ыз 
4096 4096 4096 4096 
|v | 2048 1715 333 ILB] | 526336 
| 4096 4096 4096 | | 4096 
- BT601 reduce: 
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1052 2065 401 Г 67584 
[Y] 4096 4096 4006 [R] 4096 
| | 607 1192 1799 | | 1526336 
йы Rak 
4096 4096 4096 4096 
|v | 1799 1506 293 |в | 526336 
| 4096 4096 4096 | | 4096 
-BT709 normal: 
Г 871 2929 296 | Г 2048 
ГУ] 4096 4096 4006 TR] 4096 
| | 469 1579 2048 | | 1526336 
АЕ yen 
4096 4096 4096 4096 
|v | 2048 1860 188 || 8 | | 526336 
| 4096 4096 4096 | | 4096 
- BT709 reduce: 
| 748 2516 254 | Г 67584 
ГУ] 4096 4096 4096 [R] 4096 
| | 412 1387 1799 | | 526336 
ыы № ттен 
4096 4096 4096 4096 
[У] | 1799 1634 165 [В| | 526336 
| 4096 4096 4096 | | 4096 
-BT2020 normal: 
Г 1076 2777 243 | Г 2048 
[Y] 4096 4096 4006 [R] 4096 
| | 572 1476 2048 | | | 526336 
| es ШЕ 
4096 4096 4096 4096 
|v | 2048 1883 165 |в | 526336 
| 4096 4096 4096 | | 4096 
- ВТ2020 reduce: 
Г 924 2385 209 | Г 67584 
ГУ] 4096 4096 4006 ТА] 4096 
| | 502 1297 1799 | | 526336 
йі LL 
4096 4096 4096 4096 
|v | 1799 1654 145 ILB] | 526336 
| 4096 4096 4096 | | 4096 


b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : rgo565={r[7:3],g[7:2],b[7:3]}; 


6.10.3.2 Dithering 
When converse RGB888 to RGB565, using dithering. Dithering data flow is show as Figure 3 
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Dither Matrix T 


! 


Wa __ 0» Comparator В 


Dither Matrix T гу 
RGB565 


Gi p> Comparator 


RGB888 


> 


Dither Matrix T 


в ы Comparator B 


Figure 3: Dithering data flow 
1. Rdithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4х4 matrix) as follows: 


[0 4 0 5] 
| 
| 
| 
| 


ON 
N 
~] 
чә 


1 5 1 4| 
|8 3 6 2] 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is the 
lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in the 
threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] 
remains its initial value. The output result Ro[4:0] is equal with Ri[7:3].The next pixel in same row does 
the same processing. In the row direction of image pixel array,Column exchange should be done after 
every four pixel processed. Also namely, the first column move to the fourth column, the rest three 
columns move forward one by опе in order(1->4,2->1 ,3->2,4->3). After finish four times column exchange, 
reverse the present threshold matrix, then do the column exchange continually. In the column direction of 
image pixel array, row exchange should be done after every four pixel line processed. After finish four 
times row exchange, reverse the present threshold matrix, then do the row exchange continually. The 
method is same as column exchange described above. 
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316 316 2 | в 5314123425 
2 | y 21736 4|2|5| 3 ВА 
5|1 5114 | 1 0 | 7 | 1 | в ЕН 
316 316 2 | в 51314121314 2? 5 
1405405 [о 016 86 1 во 
| 5 | | 114 5 0 |7 6 
|3 |6 | 6 |2 3 5 |3 2 
140 015 4 016 8 
М 7|3 2 4| 2 3 
3 2186 |2 3 3 215 
4 5 | o ОБ 4 6 8/0 
2 3|6|7|3 2 2 34 
5 4 |! |1 |4 5 7 610 
0161 вв 1 во || | 8 6 0141015 14 5 || 0 
412 5 32 513 4 БН 2 6|2 73 2 3 6 
0171671601116 7 115 1114 15 41 
5134 23 |4 |2 |5 14 12 ©) 8 |3 |6 |2 3 2 8 
4 |2 |5 | 3 СЕ 6121713 2 9] 9 
01711167160 115 11| 4 № 4 1 
513 |4 | 2 ҒҒ 8136 |2 3 2 е 
016 1 |в 6 1 |8 о 0|4|0|5|4 510 


Figure 4: matrix T change 
2. Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


[0 2] 


із 1 


Gi[7:0] is separated to two parts.The first part is the higher five bits Gi[7:2] and the second part is the 
lower three bits Gi[1:0].The lower three bits Gi[1:0] is compared with the corresponding element in the 
threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 1. Otherwise, 
Gi[7:2] remains its initial value. The output result Go[5:0] is equal withGi[7:2]. Matrix same as R. 


3. Bdithering 
The method is same as R dithering described above. 


6.10.3.3 Blending & Color Key 

Support image and OSD alpha blending and color key. 
1. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 
If (pixel data == color key) Alpha = 8'hO;RGB = 2410; 
else Alpha = block alpha* pixel alpha; 
2. 4layers blending: 

Support 2 layer blending,as figure 5: 
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Blend2 


Figure 5: Blending Architecture Diagram 

Top 1(Layer1): (A1,R1,G1,B1)--PMARGB; OSD 

Bottom layer(LayerO) : (A0, RO, GO, В0)-- --PMARGB;IMAGE 

L1: (a1,r1,g1,b1)--PMARGB; 

L2: (a2, га, 92, b2)-- --PMARGB; 
a. ARGB888->PMARGB888 with block alpha: 

(A,R,G,B) -»((A*block alpha),(A*block alpha*R),(A*block alpha *G),(A*block alpha*B)) ; 
b. PMARGB888->PMARGB888 with block alpha: 

(A,R,G,B) ->((A*block_alpha),(block_alpha*R),(block_alpha *G),(block alpha*B)) ; 
c. Blend process 
а = АО + A1 — АО * А1; = (1-А1) * RO + R1;g = (1 А1) "а0 + G1;b = (1-А1) * ВО + Bf; 


6.10.3.4 Clipping 
Support layer clipping. In fetch data phase, GSP trim specified data part from original image. 


Layer pitch 
4 уегчр 
Layer_clip_start 


" Layer clip width 3 


> 


Layer_clip_heigth 


Original image 


Figure 5: Clipping Architecture Diagram 


6.10.3.5 Rotation 


Support 90°,180° and 270 °rotation and mirror in blending /scaling output. The image and OSD data 
stored in memory is linear in 0 degree rotation. Block is process unit in GSP. 
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180° 270° 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 6: Rotation Diagram 


In output stage, output sequence should be block by block linearly, as arrow diagram showed in figure 
(7.a.1~7.h.1), and in each block, pixel out sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In rot buffering stage, pixel buffering sequence should be row by row after rotated or mirrored па 
block as arrow diagram showed in figure (7.a.3~7.h.3). 


--pe- In Bn-1 . 
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Bai Bn2| еее в2 | Bi | во 
aT: block out sequence in GSP 2.2: pixel out sequence — a.3: pixel rot buffer sequence c.1: block out sequence in GSP с.2: pixel out sequence — c.3: pixel rot buffer sequence 
(0 degree rot) (0 degree rot) (© degree rot) (180 degree rot) (180 degree rot) (180 degree rot) 
a: 0 degree rotation c: 180 degree rotation 
InBn-1 < In Bn-1 
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ы и = 
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—Hn»- 
Bo | Bl | B2 Bn2 Ва 
е.1: block out sequence in GSP елі pixel out sequence е3: pixel rot buffer sequence 2.1: block out sequence in GSP 22: pixel out sequence  в3: pixel rot buffer sequence 
(0 degree rot + mirror) (0 degree rot +mirror) (0 degree rot + mirror) (180 degree rot + mirror) (180 degree rot+mirror) (180 degree rot + mirror) 


e: 0 degree rotation + mirror (mirror axis : horizontal line) g: 180 degree rotation + mirror (mirror axis : horizontal line) 
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b.1: block out sequence in GSP b.2: pixel out sequence b.3: pixel rot buffer sequence а: block out sequence in GSP 4.2: pixel out sequence 4.3: pixel rot buffer sequence 
(90 degree rot) (90 degree rot ) (90 degree rot) (270 degree rot) (270 degree rot) (270 degree rot) 
b:90 degree rotation d:270 degree rotation 
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( 


f: 90 degree rotation + mirror (mirror axis : horizontal line) 


6.10.4 Interface 
6.10.4.1 hardware Interfaces 
6.10.4.1.1 АХ! interface 


Main features: 


12 32 


32 i j 
po урэ id B2n+2 | |Bn+2 | | B2 
pope | ВЕ дан | [Bnet | | B1 
p31 Vp63 р511 - + 
2n 
lock out sequence in 


£.3: pixel rot buffer sequence 


(90 degree rot+ mirror) 


-  128-bit independent read and write data buses 
- synchronous interface to the GSP 
- Designed to support to 512MHz 


In Bn-1 
зо | cu ее p511 p63 ірзі 
2 | pa8i_----p33_ pi рін p33 | ра 
p480 p32 ро ро 


h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 7: data flow in Rotation/Mirror 


Signal Width Ще) Description Clock Domain 

Name 
AWID 4 OUT | Write client ID. clk_gsp 
AWADDR 32 OUT | Write address. clk_gsp 
AWLEN OUT | Burst length (write). clk_gsp 
AWSIZE OUT | Burst size (write). clk_gsp 
AWBURST OUT | Burst type (write). clk_gsp 

Always set to INCR in GSP 

AWPROT OUT | Protection type (write). clk_gsp 
AWQOS OUT | WCH QOS clk_gsp 
AWVALID 1 OUT | Write address valid. clk_gsp 
AWREADY |1 IN Write address ready. clk_gsp 
WID 4 OUT | Write ID tag. clk_gsp 
WDATA 64 OUT | Write data. clk_gsp 
WSTRB 8 OUT | Write strobe (byte lane). clk_gsp 
WLAST 1 OUT | Write last. clk_gsp 
WVALID 1 OUT | Write valid. clk_gsp 
WREADY 1 IN Write ready. clk_gsp 
BREADY 1 OUT | Write response ready. clk_gsp 
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BID 4 IN Response ID. clk_gsp 
BRESP 2 IN Write response. clk_gsp 
BVALID 1 IN Write response valid. clk_gsp 
ARID 5 OUT | Read address ID. clk_gsp 
ARADDR 32 OUT | Read address. clk_gsp 
ARLEN OUT | Burst length (read). clk_gsp 
ARSIZE OUT | Burst size (read). clk_gsp 
ARBURST OUT | Burst type (read). clk_gsp 
Always set to INCR in GSP 
ARQOS OUT | RCH QOS clk_gsp 
ARPROT OUT | Protection type (read). clk_gsp 
ARVALID 1 OUT | Read address valid. clk_gsp 
ARREADY 1 IN Read address ready. clk_gsp 
RREADY 1 OUT | Read ready. clk_gsp 
RID 5 IN Read ID tag. clk_gsp 
RRESP 2 IN Read response. clk_gsp 
RDATA 64 IN Read data. clk_gsp 
RLAST 1 IN Read last. clk_gsp 
RVALID 1 IN Read valid. clk_gsp 
Table 2: АХ! port description 
6.10.4.1.2 APB interface 
Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_gsp 
PSLVERR 1 OUT APB ERROR clk_gsp 
PENABLE 1 IN APB ENABLE clk_gsp 
PADDR 16 IN APB address bus. clk_gsp 
PSEL 1 IN Address decoded. clk_gsp 
PREADY 1 OUT APB transfer done. clk_gsp 
PWRITE 1 IN APB write. clk_gsp 
PWDATA 32 IN APB write data. clk_gsp 
PPROT 3 IN APB protect clk_gsp 
Table 3: APB port description 
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6.10.4.1.3 Miscellaneous Interface 
Signal Width | I/O Descripiton Clock Domain 
Name 
clk_gsp 1 IN GSP core clock. - 
reset_gsp 1 IN GSP core reset signal. clk_gsp 
int_gsp 1 OUT GSP interrupt signal. clk_gsp 


Table 4: GSP port description 
6.10.4.2 Software Interfaces 


6.10.4.2.1 Memory map 
ARM base address: 0х0000 0000 


Offset Name Description 
address 


0x000 GSP GLB CFG Include GSP global controller ,axi read configure 


0x004 GSP INT Interrupt status, Interrupt enable, Interrupt clr, 
Interrupt raw 


0x008 NULL 


0x00C NULL 


0x010 NULL 


0x014 NULL 


0x018 GSP_MOD_CFG Include GSP mode configures. 


0x01C GSP_SECURE_CFG Include gsp secure mode configure. 


Destination reg 


DES DATA CFG Include Data format of destination image 


DES Y ADDR Base address of Y (RGB) work plane. 


DES U ADDR Base address of UV (2-plane), U(3-plane) 


DES V ADDR Base address of V (3-plane) 


DES PITCH Width of work plane. 


BACK RGB Background layer argb value. 


DES SCL SIZE1 Scaling size1 in destination plane. 
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WORK_AREA_SIZE1 


Work areal source/destination size 


WORK_AREA_XY1 


Work агеа1 source/destination Start position(X, Y) 


WORK_AREA_SIZE2 


Work area2 source size 


WORK_AREA_SXY2 


Work агеа1 source Start position(X, Y) 


WORK_AREA_DXY2 


Work агеа1 destination Start position(X, Y) 


NULL 


NULL 


NULL 


LAYERO 


LAYERO CFG 


Include data format,color-key enable,data endian 


LAYERO Y ADDR 


Y or RGB data base address. 


LAYERO U ADDR 


UV (2p) or U (3p) data base address. 


LAYERO V ADDR 


V (3-plane) data base address. 


LAYERO PITCH 


Width of original image.(LayerO) 


LAYERO CLIP START 


Start position(X, Y) of source clip image.(Layer0) 


LAYERO_CLIP_SIZE 


Size of source clip image.(width/height) 


LAYERO_DES_START 


Start position(X, Y) in work plane. 


LAYERO_PALLET_RGB 


Constant pallet RGB in LayerO 


LAYERO CK 


Color-key and block alpha of Гауего. 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 
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LAYER1 


LAYER1_CFG 


Include data format,color-key enable,data endian 


LAYER1_R_ADDR 


Y or RGB data base address. 


LAYER1_PITCH 


Width of original image.(LayerO) 


LAYER1 CLIP. START 


Start position(X, Y) of source clip image.(Layer0) 


LAYER1_CLIP _SIZE 


Size of source clip image.(width/height) 


LAYER1_DES 5ТАНТ 


Start position(X, Y) in work plane. 


LAYER1_PALLET_RGB 


Constant pallet RGB in Layer1 


LAYER1_CK 


Color-key and block alpha of Layer1. 


SHADOW ГАУЕНТ 


SLAYER1_CFG 


Include data format,color-key enable,data endian 


SLAYER1_R_ADDR 


RGB data base address 


SLAYER1_PITCH 


Width of original image. 


SLAYER1 CLIP. START 


Start position(X, Y) of source clip image. 


SLAYER1 CLIP SIZE 


Size of source clip image. (width/height) 


SLAYER1 DES. START 


Start position(X, Y) in work plane 


SLAYER1 PALLET RGB 


Constant pallet RGB in Layer1 


SLAYER1 CK 


Color-key and block alpha of Layer1. 


GSP DEBUG 


GSP. ІР REV 


GSP IP revsion information 


GSP AXI STS 


GSP AXI information 


GSP DEBUG CFG 


GSP debug control . 


GSP ОЕВИС1 


GSP debug information. 


NULL 


GSP. DEBUGS3 


Module inner information 


V0.9 


SPARE_GATE 


Spreadtrum Communications, Inc., Confidential and Proprietary 


1146 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ БРВЕАОТВИМ' 


SC9832E Device Specification 


MMU CFG 


MMU_INT 


MMU Interrupt status, MMU Interrupt enable, MMU 
Interrupt clr, MMU Interrupt raw 


MMU_CFG 


MMU enable 


MMU_CLR 


MMU TLB update clear 


MMU_FIRST_VPN 


MMU first VPN 


MMU_RANGE_VPN 


MMU range of VPN 


MMU_FIRST_PPN 


MMU first PPN 


MMU_DEFAULT_PPN 


MMU default PPN for exception 


MMU_OUT_OF_RANGE_VA_RCH 


MMU first error VA in RCH out of VPN 


MMU_OUT_OF_RANGE_VA_WCH 


MMU first error VA in WCH out of VPN 


MMU_NOVALID_VA_RCH 


MMU first error VA in RCH for invalid VPN 


MMU_NOVALID_VA_WCH 


MMU first error VA in WCH for invalid VPN 


MMU_NOPASS_VA_RCH 


MMU first error VA in RCH for unsecurity space 


MMU_NOPASS_VA_WCH 


MMU first error VA in WCH for unsecurity space 


MMU_MISS_CNT 


MMU miss rate counter 


MMU_ARQOS_CFG 


MMU argos for read pagetable from ddr 


MMU IP REV 


MMU IP revsion information 


MMU MIN PPNO 


MMU mini ppnO 


MMU PPN RANGEO 


PPN гапдео 


MMU MIN PPN1 


MMU mini ppn1 


MMU PPN RANGE!1 


PPN гапде1 


MMU PAOR VPN ADDR RD 


MMU first error МА in RCH out of PPN 


MMU PAOR VPN ADDR WR 


MMU first error VA in WCH out of PPN 


V0.9 


MMU_PAOR_PPN_ADDR_RD 


Spreadtrum Communications, Inc., Confidential and Proprietary 


MMU first error PA in RCH out of PPN 


1147 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[^B SPREADTRUM 


MMU PAOR PPN ADDR WR MMU first error PA in WCH out of PPN 


SC9832E Device Specification 


MMU REG AU MANAGE mmu register authority manage 


SCALING1 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


HOR COEF 1 12 


Тар 1 & tap 2 of group in horizontal coefficient 
table 


HOR COEF 1 34 


Тар З 8 tap 4 of group! in horizontal coefficient 
table 


HOR COEF 1 56 


Тар 5 8 tap 6 of group! in horizontal coefficient 
table 


HOR COEF 1 78 


Tap 7 8 tap 8 of group in horizontal coefficient 
table 


HOR COEF 2 12 


Tap 1 & tap 2 of group2 in horizontal coefficient 
table 


HOR COEF 2 34 


Tap 3 & tap 4 of group2 in horizontal coefficient 
table 


HOR COEF 2 56 


Tap 5 & tap 6 of group2 in horizontal coefficient 
table 


HOR COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient 
table 


HOR COEF 3 12 


Tap 1 & tap 2 of group3 in horizontal coefficient 
table 


HOR COEF 3 34 


Tap 3 & tap 4 of group3 in horizontal coefficient 
table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient 
table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient 
table 


НОВ COEF 4 12 


Tap 1 & tap 2 of group4 in horizontal coefficient 
table 


HOR COEF 4 34 


Tap 3 & tap 4 of group4 in horizontal coefficient 
table 


V0.9 


НОВ СОЕЕ 4 56 
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[^B SPREADTRUM 


SC9832E Device Specification 


table 


HOR COEF 4 78 


Tap 7 & tap 8 of group4 in horizontal coefficient 
table 


HOR COEF 5 12 


Tap 1 & tap 2 of groupb in horizontal coefficient 
table 


HOR COEF 5 34 


Tap 3 & tap 4 of groupb in horizontal coefficient 
table 


HOR COEF 5 56 


Tap 5 & tap 6 of дгоир5 in horizontal coefficient 
table 


HOR COEF 5 78 


Tap 7 8 tap 8 of groupb in horizontal coefficient 
table 


HOR COEF 6 12 


Тар 1 & tap 2 of group6 in horizontal coefficient 
table 


HOR COEF 6 34 


Тар З 8 tap 4 of group6 in horizontal coefficient 
table 


HOR COEF 6 56 


Тар 5 8 tap 6 of group6 in horizontal coefficient 
table 


HOR COEF 6 78 


Tap 7 8 tap 8 of group6 in horizontal coefficient 
table 


HOR COEF 7 12 


Тар 1 & tap 2 of group? in horizontal coefficient 
table 


HOR COEF 7.34 


Tap 3 & tap 4 of group? in horizontal coefficient 
table 


HOR COEF 7 56 


Tap 5 & tap 6 of group? in horizontal coefficient 
table 


HOR COEF 7 78 


Tap 7 8 tap 8 of group? in horizontal coefficient 
table 


HOR COEF 8 12 


Tap 1 & tap 2 of group8 in horizontal coefficient 
table 


HOR COEF 8 34 


Tap 3 & tap 4 of group8 in horizontal coefficient 
table 


HOR COEF 8 56 


Tap 5 & tap 6 of group8 in horizontal coefficient 
table 


HOR COEF 8 78 


Tap 7 & tap 8 of group8 in horizontal coefficient 
table 
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КЕЗ SPREADTRUM 


НОВ СОЕЕ 9 12 


SC9832E Device Specification 


Тар 1 & tap 2 of group9 in horizontal coefficient 
table 


HOR COEF 9 34 


Tap 3 & tap 4 of group9 in horizontal coefficient 
table 


HOR COEF 9 56 


Tap 5 & tap 6 of group9 in horizontal coefficient 
table 


HOR COEF 9 78 


Tap 7 & tap 8 of group9 in horizontal coefficient 
table 


HOR COEF 10 12 


Tap 1 & tap 2 of group10 in horizontal coefficient 
table 


HOR COEF 10 34 


Tap 3 & tap 4 of group10 in horizontal coefficient 
table 


HOR COEF 10 56 


Tap 5 & tap 6 of group10 in horizontal coefficient 
table 


HOR COEF 10 78 


Tap 7 & tap 8 of group10 in horizontal coefficient 
table 


HOR COEF 11 12 


Tap 1 & tap 2 of group11 in horizontal coefficient 
table 


HOR COEF 11 34 


Tap 3 & tap 4 of group11 in horizontal coefficient 
table 


HOR COEF 11 56 


Tap 5 & tap 6 of group11 in horizontal coefficient 
table 


HOR COEF 11 78 


Tap 7 & tap 8 of group11 in horizontal coefficient 
table 


HOR COEF 12 12 


Tap 1 & tap 2 of group12 in horizontal coefficient 
table 


HOR COEF 12 34 


Tap 3 & tap 4 of group12 in horizontal coefficient 
table 


HOR COEF 12 56 


Tap 5 & tap 6 of group12 in horizontal coefficient 
table 


HOR COEF 12 78 


Tap 7 & tap 8 of group12 in horizontal coefficient 
table 


HOR COEF 13 12 


Tap 1 & tap 2 of group13 in horizontal coefficient 
table 
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КЕЗ БРВЕАОТВИМ' 


HOR_COEF_13_34 


SC9832E Device Specification 


Tap 3 & tap 4 of group13 in horizontal coefficient 
table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal coefficient 
table 


HOR_COEF_13_78 


Tap 7 & tap 8 of group13 in horizontal coefficient 
table 


HOR COEF 14 12 


Тар 1 & tap 2 of group14 in horizontal coefficient 
table 


HOR COEF 14 34 


Тар З 8 tap 4 of group14 in horizontal coefficient 
table 


HOR COEF 14 56 


Тар 5 8 tap 6 of group14 in horizontal coefficient 
table 


HOR COEF 14 78 


Тар 7 & tap 8 of group14 in horizontal coefficient 
table 


HOR COEF 15 12 


Tap 1 & tap 2 of group15 in horizontal coefficient 
table 


HOR COEF 15 34 


Tap 3 & tap 4 of group15 in horizontal coefficient 
table 


HOR COEF 15 56 


Tap 5 & tap 6 of group15 in horizontal coefficient 
table 


HOR COEF 15 78 


Tap 7 & tap 8 of group15 in horizontal coefficient 
table 


HOR COEF 16 12 


Tap 1 & tap 2 of group16 in horizontal coefficient 
table 


HOR COEF 16 34 


Tap 3 & tap 4 of group16 in horizontal coefficient 
table 


HOR COEF 16 56 


Tap 5 & tap 6 of group16 in horizontal coefficient 
table 


HOR COEF 16 78 


Tap 7 & tap 8 of group16 in horizontal coefficient 
table 


VERTICAL COEF TABLE (72x16) 


VER COEF 1 12 


Тар 1 & tap 2 of group! in vertical coefficient table 


V0.9 


VER_COEF_1_34 


Тар З 8 tap 4 of group1 in vertical coefficient table 
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КЕЗ $РВЕАОТВИМ` 


VER_COEF_1_56 


SC9832E Device Specification 


Тар 5 8 tap 6 of group1 in vertical coefficient table 


VER_COEF_1_78 


Тар 7 8 tap 8 of group1 in vertical coefficient table 


МЕН СОЕҒ 2 12 


Tap 1 & tap 2 of group2 in vertical coefficient table 


VER_COEF_2_34 


Tap 3 & tap 4 of group2 in vertical coefficient table 


VER_COEF_2_56 


Tap 5 & tap 6 of group2 in vertical coefficient table 


VER_COEF_2_78 


Tap 7 & tap 8 of group2 in vertical coefficient table 


VER_COEF_3_12 


Тар 1 & tap 2 of groups in vertical coefficient table 


VER_COEF_3_34 


Tap 3 & tap 4 of group3 in vertical coefficient table 


VER_COEF_3_56 


Tap 5 & tap 6 of group3 in vertical coefficient table 


VER COEF 3 78 


Tap 7 & tap 8 of group3 in vertical coefficient table 


VER COEF 4 12 


Тар 1 & tap 2 of group4 in vertical coefficient table 


VER COEF 4 34 


Тар З 8 tap 4 of group4 in vertical coefficient table 


МЕН COEF 4 56 


Tap 5 & tap 6 of group4 in vertical coefficient table 


VER COEF 4 78 


Tap 7 & tap 8 of group4 in vertical coefficient table 


VER COEF 5 12 


Tap 1 & tap 2 of groupb in vertical coefficient table 


VER COEF 5 34 


Tap 3 & tap 4 of дгоир5 in vertical coefficient table 


МЕН COEF 5 56 


Tap 5 & tap 6 of дгоир5 in vertical coefficient table 


VER COEF 5 78 


Tap 7 8 tap 8 of дгоир5 in vertical coefficient table 


МЕН COEF 6 12 


Тар 1 & tap 2 of group6 in vertical coefficient table 


VER_COEF_6_34 


Tap 3 & tap 4 of дгоирб in vertical coefficient table 


VER_COEF_6_56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


VER_COEF_6_78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


VER_COEF_7_12 


Тар 1 & tap 2 of group? in vertical coefficient table 


VER_COEF_7_34 


Tap 3 & tap 4 of group7 in vertical coefficient table 


VER_COEF_7_56 


Тар 5 8 tap 6 of group? in vertical coefficient table 


V0.9 


VER_COEF_7_78 


Tap 7 & tap 8 of group7 in vertical coefficient table 
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МЕН СОЕҒ 8 12 


SC9832E Device Specification 


Тар 1 & tap 2 of group8 in vertical coefficient table 


МЕН СОЕҒ 8 34 


Тар 3 8 tap 4 of group8 in vertical coefficient table 


VER_COEF_8_56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


VER COEF 8 78 


Tap 7 & tap 8 of group8 in vertical coefficient table 


VER COEF 9 12 


Tap 1 & tap 2 of group9 in vertical coefficient table 


VER COEF 9 34 


Тар З 8 tap 4 of group9 in vertical coefficient table 


VER COEF 9 56 


Tap 5 & tap 6 of group9 in vertical coefficient table 


VER COEF 9 78 


Tap 7 8 tap 8 of group9 in vertical coefficient table 


VER COEF 10 12 


Tap 1 & tap 2 of group10 in vertical coefficient table 


VER COEF 10 34 


Tap 3 & tap 4 of group10 in vertical coefficient table 


VER COEF 10 56 


Tap 5 & tap 6 of group10 in vertical coefficient table 


VER COEF 10 78 


Tap 7 & tap 8 of group10 in vertical coefficient table 


VER COEF 11 12 


Tap 1 & tap 2 of group11 in vertical coefficient table 


VER COEF 11 34 


Tap 3 & tap 4 of group11 in vertical coefficient table 


VER COEF 11 56 


Tap 5 & tap 6 of group11 in vertical coefficient table 


VER COEF 11 78 


Tap 7 & tap 8 of group11 in vertical coefficient table 


VER COEF 12 12 


Tap 1 & tap 2 of group12 in vertical coefficient table 


VER COEF 12 34 


Tap 3 & tap 4 of group12 in vertical coefficient table 


VER COEF 12 56 


Tap 5 & tap 6 of group12 in vertical coefficient table 


МЕН COEF 12 78 


Tap 7 & tap 8 of group12 in vertical coefficient table 


VER COEF 13 12 


Tap 1 & tap 2 of group13 in vertical coefficient table 


VER COEF 13 34 


Tap 3 & tap 4 of group13 in vertical coefficient table 


VER COEF 13 56 


Tap 5 & tap 6 of group13 in vertical coefficient table 


VER COEF 13 78 


Tap 7 & tap 8 of group13 in vertical coefficient table 


VER COEF 14 12 


Тар 1 & tap 2 of group14 in vertical coefficient table 


V0.9 


VER_COEF_14_34 


Тар З 8 tap 4 of group14 in vertical coefficient table 
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VER COEF 14 56 Tap 5 & tap 6 of group14 in vertical coefficient table 


VER COEF 14 78 Tap 7 8 tap 8 of group14 in vertical coefficient table 


VER COEF 15 12 Tap 1 & tap 2 of group15 in vertical coefficient table 


VER COEF 15 34 Tap 3 & tap 4 of group15 in vertical coefficient table 


VER COEF 15 56 Tap 5 & tap 6 of group15 in vertical coefficient table 


VER COEF 15 78 Tap 7 & tap 8 of group15 in vertical coefficient table 


VER COEF 16 12 Tap 1 & tap 2 of group16 in vertical coefficient table 


VER COEF 16 34 Tap 3 & tap 4 of group16 in vertical coefficient table 


VER COEF 16 56 Тар 5 8 tap 6 of group16 in vertical coefficient table 


VER COEF 16 78 Tap 7 8 tap 8 of group16 in vertical coefficient table 


6.10.4.2.2 Register Descriptions 


6.10.4.221 _ GSP ОІВ СЕС 


Description : Control register of GSP .The format is defined in table below. 


0x0000 GSP global Register Info (32'h0000 0000) GSP GLB CFG 


| Bit | 31 | 30 | 29 | 28 
| Name | GAP RB 


SSS ЕНГ ee) 
5 
| Bt |15 (14 | ЕЛЕ и пој 9 |e 7 [6 | 5. а з 2 110] 


ERR_CODE Е Reserved 


Field Name Type | Reset | Description 

Value 
GAP_RB [31:24] GSP clk number of АХ! read burst interval. (x256clk) 
GAP_WB [23:16] GSP clk number of AXI write burst interval. (x256clk) 
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ACLK_FORCE_EN [15] RAV | 110 gsp ах! core clk force еп; 
1: force enable; 0: auto enable 


GCLK_FORCE_EN gsp clk force en: 1: force enable; 0: auto enable 


ERR_CODE T 9] 510 Error type 
O:no error 
: scale output/input size error 
: scaling zoom error / vtap configure error. 
: destination error in cfg reserve value 
: destination pitch error 
: workarea size error 
: LayerO cfg reserve error 
: Layer cfg reserve error 
: LayerO input clip size error 
: Layerl input clip size error 
: Гауег pitch zero error 
: Layer1 pitch zero error 
: Layer0 clip situation error 
: Layer clip situation error 
: LayerO output situation error 
: Layer output situation error. 
: Layer ~ Layer1 all no enable 
: znum error 


ERR FLG 110 registers configure error flag 
1: error ; eh no error 


n— TS ЕСЕ Busy indicator of теле EE - 
GSP_RUN FW а] Write 1 to start GSP blending. 


6.10.4.2.2.2 GSP_INT 


Description : Control register of GSP .The format is defined in table below. 
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KA SPREADTRUM SC9832E Device Specification 
0x0004 GSP interrupt Info (32'10000_0000) GSP_INT 
29 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 16 


31 30 28 | 27 


Reserved Reserved 


Reserved 


° е | 
Те Te 


m on Саад а [NN 
аше 
— mes | [sm а 
м GERRSTS [es [но [me азрети 
О [рй {но [me ЕЕ | 
О СЕ [no [e СЕ ОИ 
О СЕ но [sm в 
NEGERREN fis) [RW [mo [erupt gop eror ое 0 mask eb | 
wrcse cw fie [Ww [me | imerupt asp enale 0- maske сеа] 
[dra [m [se ја 
овая ван [m [но [me | osp erora mer 1 
Iwccse nw [m [Ro [me Дои oo 


6.10.4.2.23 — GSP MOD СЕС 


Description : GSP mode Control register of GSP .The format is defined in table below. 
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| ва [a е | 2r [25 [25 [ [з [г [и [ [тә] e| v | пе. 
ruan 


Reserved BLK_TIMER 


Field Name Type | Reset Description 
Value 


| |> jro [s | Reseved _ || 


BLK_TIMER [28:16] | RAW | 137180 | gsp сік number used for Block 16x16(pixel) 

blk timerz12ms*freq 95р *256/(des pitch*des height) 

example: 

1. Freq gsp-512M,des pitchz'd2560,des heightz'd1600, 
default value:13'h180(512M/12ms) 

2. Freq gsp-307M,des pitch-'d1280,des heightz'd720, 
default value:13'h3ff(307M/12ms) 

Note: only configure by APB 


ARQOSH [15:12] RCH Qos high level value 
ARQOSL [11:8] RCH Qos low level value 


PMARGB EN | [3] RAW | 10 Whether convert ARGB888 to PMARGB888 or reserve 
original mode 
1: enable; 0 : disable. 


SCALE1_EN [1] RAV | 710 LayerO Scaling enable control 
0 - disable; 1 - enable; 

RUN MOD RW | 110 GSP run mode: 
0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 


6.10.4.2.24 GSP SECURE CFG 


Description : GSP secure mode Control register .The format is defined in table below. 
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0x001C GSP SECURE Control Register (32’h0000_0024) GSP_SECURE_CFG 


АШ ЕЕ ШИ ЕЕЕ 
Pme ee _—_ 


Reserved 


Field Name Type | Reset | Description 
Value 


ра [RO [ino ее 


SECURE_ARPROT | [12:10] | RW GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = попзесиге access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


310 

310 GSP secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


GSP nonsecure ARPROT configure 

[0] 1 = privileged access;0 = normal access 
[1] 1 2 nonsecure access;0 - secure access 
[2] 1 = instruction access; 0 = data access 


312 GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = nonsecure access;0 = secure access 


SECURE_AWPROT | [9:7] 
NONSEC_ARPROT | [6:4] 


NONSEC_AWPROT | [3:1] 
SECURE MOD ull 


6.10.4.2.25 DES DATA СЕС 


[2] 1 = instruction access; 0 = data access 


GSP secure mode(write/read by protect) 
0- Layer1 work in unsecure area; 
1- Layer1 work in secure area. 
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Description : This control word defines destination image data configure. The format is defined in table 
below. 


0x0020 Destination Image data configure (3210000 0000) DES DATA CFG 


27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 | 38 | 17 | 16 


CR8 


Reserved R5_SWAP_MOD R8_SWAP_MOD EN 


DES_IMG_FORMAT 


RO R/W R/W R/W R/W 


БЕ R2Y_MOD ROT_MOD Reserved UV_ENDIAN_MOD Y_ENDIAN_MOD 


Field Name Type | Reset | Description 
Value 


[ Тін о то ЕО 
BK BLD [30] R/W |1hO Destination Background color blending mode: 
1:blend mode , 0:fill mode. 
BK EN [29] RAV |1hO Destination Background color effective area: 
1:work plane , 0:work area. 
DITHER EN [28] RAV |1710 RGB565 Dithering enables control in destination 
image 
0 - disable;1 - enable; 


| |RO |20 [Reseved _ | 


R5_SWAP_MOD [25:23] RAN | 3’hO Mode of swapping the bytes of 16bit RGB565 data. 
2’h0:RGB;2’h1:RBG;2’h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 

[22:20] | RW | 3'h0 Mode of swap RGB888 data in 
XRGB888/ARGB888/CRGB888. 

RE SIAP MPP 2h0:RGB;2'h1:RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 

CR8 EN [19] R/W | 170 RGB888 Compressed enable: 

0 : disable, 1:enable 

DES IMG FORMAT | [18:16] | RW | 3’hO Destination image data format: 

310: ARGB888 ; 3’h1:RGB888 ; 312: RGB565 
313: Ү0У420 2p; 314: YUV420_ 3p; 
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НЕНА; БЕН ДЕ i 


R2Y_MOD [15:13] R/W rgb2yuv matrix sel: 
310: BT601 normal; 3'h1: BT601 reduced 
3'h2: BT709 normal; 3'ћ3: BT709 reduced 
314: BT2020 normal; 315: BT2020 reduced 
ROT_MOD [12:10] | RW Blending output rotation mode: 
30: 0° ; 3'ћ1: 90°; 312: 180°;3’h3: 270° ; 
314: 0? «mirror; 315: 90°+ mirror. 
3'h6:180? «mirror. 3'h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


A SWAP MOD R/W | ТО Destination ARGB888/XRGB888 endian mode: 
0-ARGB 1- RGBA 


pi |н |2 [Reseved s sss 


UV ENDIAN MOD [6:4] RAN 3'hO Destination UV/ ОМ data byte order, B3B2B;Bo : 
[1:0]: in 32bits word 
210: B45B;B4Bo;2'h1: В В.В»Вз 
212: В.В, B5B» ;2 13: B2B; ВоВ; 
[2]: in 64bits word 
110: B7BgB5B4B3B2B;Bo, 1'h1:B3B2B,Bo. В5ВВ5В4 


[fro |w |. 002. 


Y_ENDIAN_MOD [2:0] R/W | 3’hO Destination Y/RGB data byte order, ВзВ2В.Во : 
[1:0]: in 32bits word 
210: B3B;B,Bo;2'h1: ВоВ. В2Вз 
212: В.В, B3B; ;2'h3: B2B; BoB, 
[2]: in 64bits word 
1'h0: B7BgBsB4B3B2B;Bo, 1'h1:B3B5B,Bo. B;BeBsB4 


6.10.4.2.2.6 | DES Y ADDR 


Description : The control word defines base address of destination Y/RGB data in work plane. The 
format is defined in table below. 
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Pen Те [2 [2 [25 [25 [2 2 [2 а [20 | e [в | v [16] 
[INNEN TIT тъ 


DES Y BASE ADDR 


DES Y BASE ADDR Reserved 


Field Name Type | Reset | Description 
Value 
DES Y BASE ADDR | [31:4] R/W |28'hO | Destination Y/RGB data Base address. 
(note: 16byte align) 


ів [no |49 [Reserved | | 


6.10.4.2.2.7 DES U ADDR 


Description : The control word defines base address of destination UV/U data in work plane. The format 
is defined in table below. 


Pen ее Те [29 [2 [25 [25 [= | [2 [и [и ее | v 6 | 
| — инки RN NN NN 


DES UV BASE ADDR 


DES UV BASE ADDR Reserved 


De] 
T 
пе ОТ | 


Field Name Type | Reset | Description 
Value 


DES U BASE ADDR [31:4] R/W |28'h0 | 1.UV data Base address in YUV (2-рапе). 
2.U data Base address in YUV (3-plane) 
(note: 16byte align) 
[ es [no ао нее —  — 4] 
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6.10.4.2.2.8 DES V ADDR 


Description : The control word defines base address of destination V data in work plane. The format is 
defined in table below. 


| ви [sr 3o [29 е [27 [25 [25 [2 [з [22 [гт [е | пе [пе [т [ v6 | 
СИСТ 


DES V BASE ADDR 


DES V BASE ADDR Reserved 


T 
LIEN 


SERES E RESP ЕС ЕС ОБ СЗ ЕС Е eee 
[Name | asam ||| 


[m aa 
о | о јо |о | о То |o | о | ed че хе ЫН; ЕИ 
Value 


DES_V_BASE_ADDR | [81:4] R/W | 2810 | V data Base address in work plane when YUV (3- 
plane) . 
(note: 16byte align) 
________ во [mo [ano [нее — 


6.10.4.2.2.9 DES PITCH 


Description : This control word defines destination work plane pitch .The format is defined in table below. 


Work Plane Pitch Register Info (327Һ0001 0001) 
| Bit зи 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | о | 


Reserved DES HEIGHT 


Reserved DES PITCH 


RO R/W 


Field Name Type | Reset | Description 
Value 
TS Денев [no |9 [nem — C — — —. 
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DES HEIGHT [28:16] 13'h1 | Destination work plane height.(rotation 0) 
[emm [m јао 


DES PITCH [12:0] 13'h1 | Destination work plane рисн. (rotation 0) 


6.10.4.2.2.10 БАСК RGB 
Description:This control word defines PMARGB іп background layer. The format is defined іп table below. 
0x0034 Background RGB (32'h0000 0000) BK RGB 


ви [зт | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 | 20 | 19 | 18 | t7 | 16 
| Name | WG ө | 


BACKGROUND_A BACKGROUND_R 


BACKGROUND_G BACKGROUND_B 


R/W R/W 


== Ph) C 
Value 
[SRCKGROUND A __| 124 [но [Sho ` constant Aipha о не background layer MARGE) | 


6.10.4.2.2.11 DES SCL SIZE1 


Description: This control word defines LayerO scaling output size in work plane.The format is defined in 
table below. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1163 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ $РАЕАОТВИМ` 
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0x0038 Destination Image Size1 (32’h0001_0001) DES SCL_SIZE1 


уе [re 


DES_SCL_W1 


Field Name Type | Reset | Description 
Value 


во [s [eo [ea ооо 


УТАР МОО1 [30:29] 


DES SCL H1 [28:16] | RW | 1311 | LayerO Scaling destination height. Please ensure it 
is in work plane. 


О ms [mo [we [wee — — 


НТАР МОО1 [14:13] 


Scaling veritcal {ар тоде(зсаје1) : 
2'b00: vertical 8 tap , 2501: vertical 6tap 
2010: vertical 4 tap , 2011: null 
Note : 
1. scale >1/3, only use Ағар; 
2. 1/3>=scl>1/4 use 4/6tap; 
3. scale=1/4, use 4/6/8tap; 
4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, use 4/6tap; 
6. scale=1/8, use 4/6/8tap; 
7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 use 4/6tap; 
9. Scale=1/16, can use 4/6/8tap; 


Scaling horizontal tap mode(scale1) : 
2'b00: horizontal 8 tap , 2’b01: horizontal бар 
2510: horizontal 4 tap , 2'b11: null 


DES 501 М1 [12:0] RAW | 1371 | Layer 0 scaling destination width. Please ensure it is 
in work plane. 


6.10.4.2.2.12 WORK_AREA _SIZE1 


V0.9 
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Description : This control word defines source/destination size of work areal .The format is defined in 
table below. 


ЕЕЕ ГІТТТГЕТТЕСІСТІЕ! — — — — | warea SEE | 
[ex [a [oo [29 | [[ [2s |» | 5 [2 [т [ | s [зв [лт | v6 | 
r; r 


Reserved WORK_AREA_H1 


вези | О О О С О С С С С ИСИ С СЯ ВС С 
| ви [в] е е СТ е Та Е Ге Ге + Е 2 1 Го 
мапе | Пан | w 


Reserved WORK_AREA_W1 


- T 
[Reset ЕНЕНЕНЕНЕНЕНЕНЕЛЕГЕЛГЕЛЕН 


“е p pera 
Value 

о [so |в 

|  ([mww[mo |9е Две — _ 


WRK AREA W1  |[12:0] 13'ћ1 | Work areatwidth. 


6.10.4.2.213 — WORK AREA ХУ1 


Description : This control word defines start position of work агеа1 in destination/source. The format is 
defined in table below. 


Сен [sr [29 [29 [27 |» [2s |» [а [2 [т [ [тә [за [ | 
Name — r 


Reserved WORK_AREA_Y1 


Pee | тв | па [па е о Ге Ге | о е а з а е 
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Field Name Type | Reset | Description 
Value 


x [sme я — — 


WORK AREA Y1 [28:16] | RW | 1310 | Work агеа1 destination/source coordinate(Y),based 
on the top left point of work plane. MUST in work 
plane. 


rissa [Ao [mo [meme — — — — — — 


— ТІ RAN | 1370 | Work areal destination/source coordinate(x),based 
on the top left point of work plane. MUST_ in work 
plane. 


6.10.4.2.2.14 — WORK AREA SIZE2 


Description : This control word defines source size of work area2 in run mode2 .The format is defined in 
table below. 


[moo [Work area So? стою, — — warea Suez] 
Сен [sro [ш | [27 [20 [2s |» | 5 [ [т [и е [зв [ 7 | v6 | 
Бі == — 


Reserved WORK_AREA_H2 


Type RO 


Reserved WORK_AREA_W2 


Type 


Field Name Type | Reset | Description 
Value 


amar. T: [me [ume UOO 
Оо то петао [ee [mens — —À 


6.10.4.2.2.15 — WORK AREA SXY2 


Description : Defines start position of work area2 in source in run mode=2.The format is defined in table 
below. 
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Се [s [3o | Та 27 [25 |» |» [аз [22 а [и | о [пе [17 [16] 
Name ENEMY" MEME 


Reserved WORK AREA SY2 


WORK AREA SX2 


R/W 


Field Name Type | Reset | Description 
TAN — —3 


OE AREA_SY2 s 16] | RW | 1310 | Work area source start LAN. NN itis based on 
the top left point of work plane in run mode 2. MUST 
in work plane. 


[ Дена [но [sm |Resevec 

WORK AREA SX2 [12:0] RAW |1370 | Work area source start coordinate(X), it is based on 
the top left point of work plane in run mode 2. MUST 
in work plane. 


6.10.4.2.2.16 WORK AREA ОХУ2 


Description : Defines start position of work area2 in destination in run mode 2 .The format is defined in 
table below. 


Work агеа2 des start (32'h0000 0000) 
| Bit |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | x м | 


Reserved WORK_AREA_DY2 


Reserved WORK_AREA_DX2 


EE Е ЕА А ЕСА ЗА ЗА р ЕС С А А ИС 
Мате | [ee 
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Field Name Type | Reset | Description 
Value 


x [sm анна 


WORK_AREA_DY2 [28:16] | RW | 1310 | Work area destination start coordinate(Y), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


— ТІ RAN | 130 | Work area destination start coordinate(X), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


6.10.4.2.217 LAYERO_CFG 


Description : This control word defines data format, output layer number, color-key enable of layer 0. The 
format is defined in table below. 


0x0060 LayerO data configure (32'h0000 0000) LAYERO CFG 


Reserved || Y2R_MODO ^ IMG FORMATO 


Field Name Type | Reset | Description 
Value 
LO EN [31] Layer 0 enable control : 0 - disable;1 - enable; 
[вая [по |sm [mene — 


ZNUM 10 [27] R/W |1'hO Z-order of layer 0 
110: bottom layer,(LO) 
1'h5:top layer (L1) 


[— — [m [m pm ee 
Y2R MODO [25:23] [25:24] YUV standard select: 
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2100 : BT601,2’h01:BT 709 „2110: BT2020 
[23] YUV2RGB 1 matrix select: 
110: normal matrix ; 1’Н1: reduced matrix 
[ СЕ [RO |m [ее 7 


PALLET_ENO [20] LayerO color palette enable :0 - disable 1- enable 
CK_ENO [19] LayerO color-key enable:0 - disable 1 - enable; 


IMG FORMATO [18:16] | RAV | 3'hO LayerO image input data format: 
3'h0: ARGB888. 3'h1:RGB888. 
S'h2:YUVA422 2p.3'h3: reserve 
3'h4: YUV420 2p. 3'h5: Ү0У420 3p.3'h6:RGB565 
3'h7: YV12(YUV420_ 3p UV 16align) 
ROT SRCO [15:13] | RW | 3'hO LayerO input rotation mode in 
YUV420. 2р/Ү0У420 Sp/ARGB888/RGB888/RGB565 
mode: 
3'h0: 0? ; 3'h1: 90°; 312: 180°;3’h3: 270° ; 
3’h4: 0? «mirror; > 3'15: 90°+ mirror. 
3'h6:180? «mirror. 3'h7:270? + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


PMARGB MODO [12] LayerO input is pmargb mode 1:yes 0 : no 


A SWAP MODO [11] R/W |1'hO LayerO image layer ARGB888/XRGB888 endian 
mode 0 - ARGB 1- RGBA 


RGB SWAP МОРО | [10:8] R/W | 3'h0 Mode of swapping the bytes of RGB data. 
2'h0:RGB;:2'h1:RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 


[qm [no [mo јан 


UV ENDIAN MODO | [6:4] RAW |S'hO LayerO UV/U/V/A data byte огдег,ВзВ,В.Во become 
[1:0]: in 32bits word, 
00 - ВзВ2В:Во 01 - BoB,B;Bs 
10-ВВоВзВ» 11 - BeBsBoB, 
[2]: in 64bits word, 
0- В;В-В-В, B3B2B;Bo, 1- B3B;B,Bo B;B;BsB, 


[qm em mem — — O 


Y ENDIAN MODO [2:0] R/W |S'hO LayerO Y/RGB data byte order, B3B2B;By become: 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - ВоВ:ВВз 
10 - BıBoB3B2 11 - BeBs3BoB, 
[2]: in 64bits word, 
0- В;ВеВ5В; ВзВВ:Во, 1- B3B2B;Bo_B7BeBsB, 
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6.10.4.2.2.18 LAYERO_Y_ ADDR 


Description : The control word defines base address of Y/RGB/VFBC/IFBC data in LayerO. The format is 
defined in table below. 


Се [sr Те [29 Те [27 [25 [ [2« [22 22 [ [29 | пе [пе | | v6] 


Y BASE ADDRO 


Reserved 


RO 


Field Name Type | Reset Description 
Value 
Y BASE ADDRO | [31:4] RAN 28'h0 Y/RGB data Base address in | ауег0. 
(note: ү = S — — — align) 


6.10.4.2.2.19 — LAYERO О ADDR 


Description : The control word defines base address of UV/U data іп LayerO. The format is defined іп 
table below. 


Lor [sr [по | 2 Те [27 [2 [25 [и [22 [22 [+ [е е [пе [т [ v6 | 
СИТНИ 


U BASE ADDRO 
туре | о 


U_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 
U_BASE_ADDRO | [31:4] 28'h0 | UV data Base address in LayerO when YUV(2plane) . 
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U data base address in LayerO when YUV(3plane), 
(note:16byte align) 


_______| о  |RO |40 | Reserved 


6.10.4.2.2.20 LAYERO_V_ADDR 


Description : The control word defines base address of V data in layerO. The format is defined in table 
below. 


Сен [sr 3o [29 Те [27 [2s [25 а [22 [22 2 [9 [19 е [17 [18| 
ИИ 


V_BASE_ADDRO 


Type 


V_BASE_ADDRO Reserved 


| Мате | 
- - 
LIIENESESESESESEN 


Field Name Type | Reset Description 
Value 
V BASE ADDRO | [31:4] RAN 28'h0 V data base address in LayerO when YUV(3-plane), 
(note:16byte align) 


6.10.4.2.2.21 LAYERO PITCH 


Description : This control word defines LayerO pitch and height .The format is defined in table below. 


Се [sr а [27 [2 [2s |» | [22 [и [и [ 9 | e [т [18| 
rara 


Reserved HEIGHTO 


Reserved PITCHO 


[Name | 
- эм 
L3 ë ооо | 


ЕЕЕ — 
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Field Name Type | Reset | Description 
юше 


nas [so |е дема — — — — — 


6.10.4.2.2.22 — LAYERO CLIP START 


Description : This control word defines start position of clipping image in LayerO .The format is defined in 
table below. 


Layer Clip start (3210000. 0000) 10 CLIP START 


ви (зт 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | to | 17 | 16 
| Name | | sss 


Reserved CLIP_START_YO 


Reserved CLIP START ХО 


Field Name Type | Reset | Description 
ELCHE 


CLIP START YO [28:16] | RW | 1310 ВНИИ image start у position, it is based on the top left 
point of LayerO. MUST in Layer0. 


[mam [me аео 


CLIP START ХО [12:0] R/W | 1310 | Clip image start x position, it is based on the top left 
point of Layer0. MUST in LayerO. 


6.10.4.2.2.23 — LAYERO CLIP SIZE 


Description : This control word defines clip image size in LayerO .The format is defined in table below. 
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Сен ее [29 Та [27 [ [25 |» 2 [2 а [и е е [зт [16] 
те е. CCC 


Reserved CLIP SIZE YO 


Reserved CLIP SIZE ХО 


| Мате | 
T T 
‚нее ë • |» |» |, (оо [о | ум 


Field Name Type | Reset | Description 
Value 
[31:29] |во |зто | | Reseved о | 
— SIZE YO [28:16] | RW | 1311 | Clip LayerO vertical size, it is based on the top left 
— =) та of LayerO. Please ensure it is in LayerO. 
[ewm [wo Деми ^ — 


CLIP SIZE ХО [12:0] R/W | 131 | Clip LayerO horizontal size , it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


6.10.4.2.2.24  LAYERO DES START 


Description : This control word defines LayerO clip image start position in work plane .The format is 
defined in table below. 


ви [soo | 2 [2 [2 [25 [25 [за [22 [ 2 [2 [ 9 [19 [18 [ 7 | | 
Name |__________ ви 1 


Reserved DES START YO 


ICT ЕЛЕЛЕЗЕЛЕЛЕЛЕНЕЖЕШЕЛЕНЕЛЕЛЕДЕШЕЯ 
Дъ A 


Field Name Type | Reset | Description 
Value 
[ — Денев [no [oro [nem —_ C — — 
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DES_START_YO [28:16] | ВЛМ | 1310 | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


|__________| 1513] | во [sho [Reseved __ | 


DES START ХО [12:0] R/W | 1310 | Clip Image start horizontal position(X) , it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


6.10.4.2.2.25  LAYERO PALLET RGB 


Description : This control word defines LayerO constant pallet ARGB in Layer1. The format is defined іп 
table below. 


ви ее [ав [27 [25 [25 [2« [23 [22 [и [ 9 [19 [пе [7 [15| 
пале | — — ma | — les ______| 


PALLET А0 PALLET RO 


== С о БЕ 
Value 


6.10.4.2.2.26 LAYERO_CK 


Description : This control word defines Layer0 constant RGB Тог color-key mode and Гауего block alpha. 
The format is defined in table below. 
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Сен ее | 2 е [27 [2s [25 а [2 [ [т [ | s [8 [зт [16] 
папе |0000. _ 


ALPHAO 


== к Pe < и 
Value 


6.10.4.2.2.27  LAYER1 CFG 


Description : This control word defines data format,endian,color-key enable of layer1. The format is 
defined in table below. 


0x00A0 Layer1 data configure (32'h0020 0000) LAYER1 CFG 


CK. 


Reserved ЕМ 


Reserved 


Field Name Type Reset Description 
Value 
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L1 EN [31] Layer2 enable control : 0 - disable;1 - enable; 
Pp fwa [no |әә [ss ——  — 


ZNUM L1 [21] RAN Thi Z-order of layer 1 
110: bottom layer, (0) 
1’h1:top layer (L1) 
ы 
PALLET EN1 [19] RAN 110 Layer1 color palette enable signal 
0 – disable,1 - enable 
CK ЕМ1 [18] RAN 110 Layer1 color-key enable: 
0 – disable,1 - enable; 
IMG FORMAT!1 [17:16] RAN 210 Layer1 image input data format: 
00 - ARGB888. 01 - RGB888.10 - RGB565 


|_________ 052] |RO |70 [Reserved 


PMARGB MOD!1 (8 |RW [тю | Гауе input is pmargb mode 1:yes 0: по 


А SWAP!1 [7] RAN 110 Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 

RGB SWAP!1 [6:4] RAN 310 Mode of swapping the bytes of RGB data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


ы [no [mo Се ООО 


ENDIAN1 [2:0] RW 310 Layer1 image layer RGB data byte order, 
ВзВ,В В, become : 
[1:0]: in 32bits word, 
00 - ВВ В. Во 01 - BoB;B2B3 
10 -В.ВоВзВ» 11 - ВВзВоВ; 
[2]: іп 64bits word, 
0- B7B,B;B, ВзВгВ, В, 1- B3B;B,Bo. B;B;BsB, 


6.10.4.2.228 LAYER1_R_ADDR 


Description : The control word defines base address of RGB/IFBC data іп Layer1. The format is defined 
in table below. 
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Pen [sr 2 Те [27 [25 [25 [2« [22 22 [+ [29 | по [пе | | v6 | 
Dum] ОИ 


В BASE АООВ1 


T 


eee 
E Eee esses И Е ЕСО ЕС ПАН ЕА 
ШИ ЕЕС ЕЕ ree 


R BASE АООН1 Reserved 


RO 


Field Name Type |Reset | Description 
Value 
В BASE ADDRI1 | [81:4] RAN 28'h0 RGB data Base address in Layer1. 
(note:16byte align) 


Иво [no [eo  j|Reeved |. «| 


6.10.4.2.2.29 _ LAYER1 PITCH 


Description : This control word defines Layer1 pitch and height .The format is defined in table below. 


Се ее |» [2 [25 [25 [2s [22 ] 2 [и [| s [ e [ 7 | 6 | 
rame me == 


Reserved HEIGHT1 


PITCH1 


R/W 


тч к Теше —— 
Value 

C i fea [so [se [мя | 

Диви no [so ООО 
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6.10.4.2.2.30 LAYER1_CLIP_START 


Description : This control word defines start position of clipping image in Layer1 .The format is defined in 
table below. 


Сен [з[з [29 [2 [27 [ [2s |» [ 5 [ [т [29 [5 | [лт [18| 
Name j 


Reserved CLIP_START_Y1 


ЕСТ Rho eee ee 
| Name | Ес гоор 


Reserved CLIP_START_X1 


Field Name Type | Reset | Description 
Value 


|. [Bias | во |3 [Reseved __ s 


CLIP_START_Y1 [28:16] | ВЛМ | 1310 | Clip image start у position, it is based on the top left 
point of Layer1. MUST in LayerO. 


[sem [wo [нее — 
CLIP START X1 [12:0] ЕЛУ | 13'hO0 | Clip image start x position, it is based on the top left 
point of Layer1. MUST in LayerO. 


6.10.4.2.2.31 LAYER1 CLIP SIZE 


Description : This control word defines clip image size in Layer1 .The format is defined in table below. 


Сен [sro | 2 Та [27 [2o [2s |» | 5 [ [т [29 е ет | v6 | 
r; [s 


Reserved CLIP_SIZE Y1 


Reserved CLIP_SIZE_X1 


no m 
Reset ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
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Field Name Type | Reset | Description 
== 


CLIP_SIZE_Y1 [28:16] | RAW | 1311 ЕЕ с Layer1 vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 
x [sia јао [so [неше 
CLIP SIZE X1 [12:0] R/W | 131 | Clip Layert horizontal size , it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


6.10.4.2.2.32 — LAYER1 DES START 


Description : This control word defines Layer1 clip image start position in work plane .The format is 
defined in table below. 


0x00B4 Layer1 Destination start position (32’h0000_0000) L1 DES START 


Bit [зт | 30 | 29 2827 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | =— sss. 


Reserved DES_START_Y1 


Reserved DES START X1 


Field Name Type | Reset | Description 
ОЕ 


DES START Y1 C R/W | 1310 DE тва Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


|___________| 151] | мо [sno [Reseved ||| 


DES_START_X1 [12:0] R/W | 1310 | Clip Image start horizontal position(X) , it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


6.10.4.2.2.33 LAYER1_PALLET_RGB 


Description : This control word defines Layer1 constant pallet ARGB in Layer1. The format is defined in 
table below. 
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Сен ее | 2 [5 [27 [25 [25 [я 2 [22 а [ е [пе [зт [16] 


РАП ЕТ А1 PALLET R1 


PALLET G1 PALLET B1 


Ші 
ве PPP PP PPP PPP С С КСО СВ 


тәне м ем NOS sg 
Value 


6.10.4.2.2.34 LAYER1_CK 


Description : This control word defines Layer1 constant RGB for color-key mode and Layer1 block alpha. 
The format is defined in table below. 


Са [sro [29 29 [27 [29 [25 2 [5 [2 a [ [19 [зв [т Се | 


ALPHA1 


Field Name Type | Reset | Description 
Value 
ALPHA1 [31:24] Layer block alpha. 
CK_R1 [23:16] Layer1 constant А for color-key mode. 
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СК В1 [7:0] Layer1 constant B for color-key mode. 


6.10.4.2.2.35 GSP IP REV 
Description : This control word defines GSP IP revsion. 


0x01A0 GSP IP REV info (32'h0001 0200) GSP IP REV 


| Bit_| 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | z0 | 19] v8 | 17 | 16, 
| Мате — 


Reserved GSP_LITE_FLAG 
т» и = и 
Reset оборот 
| ви [15 14 | 13 | 12 | 11 | то | 9 | 8 |7 | 6 [8 | 4 з 2] то | 
Мае) ен И 


GSP_IP_REV PATCH_NUM 


ОИ ПО 


|пезе | о о о | о | |o о ANANS 1011 


aaa. 
Value 
вно [во [um [nese — — 
OSP merae изле [Ro [em _ ЕЗІСІТЕГТІГ ЛГЕН 
es erev fusa [но [ори 1 


6.10.4.2.2.36 GSP_AXI_STS 


Description : The control word defines gsp axi information. The format is defined in table below. 
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Pen е Ге Та 27 [25 [2s [= 2 [2 а [ е е | v [6] 
ае въ 


Reserved 


7 
d RCH | WCH 
Reserved BUS ү а 
USY 


mme mma e” Ж\З l 
Value 

Дена [m аю ООО 

[воз ви — | [Ro [тю [ax Renouretousy raeas — — 

мавиз sus — | во [tw [AKIWehbustbusyindeate — — 

пон во во [e |Aqneobuynaae o ooo 

(мон во m [no [rm [йыз — — 


6.10.4.2.2.37 GSP DEBUG CFG 


Description : The control word defines gsp debug control. The format is defined in table below. 
0x01A8 GSP debug CFG(32'h0000 0000) GSP DEBUG CFG 


| ви зи | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t 16, 
Nee | ООО 


Reserved 
Type 


Села шити ET CH ee SSS eS 878 8 


es js Res 
Reserved 2 
mE AUS erat 


a 
L1 ка 


Неја Мате Type | Reset | Description 
Value 
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Lc DESPITE 
CACHE DIS | Input cache disable 0: enable аве || cache disable 0: enable | Input cache disable 0: enable аве || :disable 


RCH PAUSE 5 R/W | 10 AXI read channel pause enable signal; 
0: don't pause 1:pause 


WCH PAUSE [2] R/W | 10 AXI write channel pause enable signal; 
0: 0 rn | ‘pause 


— R/W | 1'h0 та meened Ш clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


6.10.4.2.2.38 GSP DEBUG!1 


Description : This control word defines GSP debug information. 


0x01AC GSP MAIN FSM info (32'h0000 0000) 


Reserved T Reserved 


LAYER1 DBG STS LAYERO DBG STS 


"өше e [mmis mm 
Value 
[mn ол вит [my [но [rm | Binas ouput torson — — 
[mp ол Emei _ [ай [Ro [TR |Вемболрлтострузиа — — — 
[mp ол во [в [но [TR | Blends ouput tro tsi! — 
[mp our empo _ [е] но [TR T Bienas output tro empy sora — — — 
|z no [zm вие — 
SOL OUT UO [es [во [то | өле ouputtiowsera | 
[scLOUTEWPo [iea [Ro [тё | Scat опро ноет sana | 
2 Деве Дю [se feee 
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[AVERT ова ers [Es [но [вто [rayer mpuraeeug sens | 


LAYERO_DBG_STS о] [Ro | вто | LayerO input debug status 


6.10.4.2.2.39 СОЕЕ1 x 12 


Description : This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient table 
for scaling1. The format is defined in table below. 
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(ооло | Пар 2 n group in Horizontal сое (2 ооо 000) | ноя сове 2 12 | 
го | Тарсан group3 и Horizontal cost 6275000 000) | ноя соеғі 312) 
[mazo | Tept-2 nara in Horizontal oet 2000 000) | ноя сове 4 2 
ош” [ар in grup in Horizontal oet 0210000 000) | ноя соеғі 6.12] 
(тоо |Tapi-2 n group и Horizontai coet 320000 0000 | ноя соеғі 15 12| 
око | Тарсан araupe n Horizontai coer ©2000 000 | ноя соеғі 1612] 
[oso | Tept-2 n group2 и меса cot (тию шш) | VER сове 212 
[osa | Tept-2 n groupa и Vertical cot (22h0000-o000) | VER COEFI 9.12] 
оөз [ар n group in Vertical cot (22h0000-o000) — | VER совғг 4-12] 
озы” |Tapi-2 in groupo in Vertical cot (22h0000-o000) | VER совғ 6.12] 
[ox03€0 [ар in group имена cost (22R0000-0000) | VER соеғі 1512) 
[ooo [Тару n groupe и Verica cot (22n0000-o000) | VER COEFI 16 12) 
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[30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 


° 


RO 


== к PEE ОМ 
Value 

[ АСЕ [so [wo аа 

[qmm [m [se аена 

Emm вој mw [so |Tebiofocupi-T6imRorzontaverical соенает | 


6.10.4.2.240 СОЕҒІ x 34 


Description : This control word defines tap3 & tap4 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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сома | пара in group2 in Horizontal сое 62750000000 | ноя COEF1 2 34 
[0284 | Topo in group3 и Horizontal cost 0210000 0000) | ноя соеғ 3 34 
оваа | Tepo-an grup и Horizontal cost 275000 0000) | HOR_COEFI 4 34 
ог | Терон grup in Horizontal соег210000 000) | ноя сове 5.34 
рови |Tap3-4 in group и Horizontal oe! 275000000) | Ноя сове 16.4] 
оваа | Tapa- in group n Horizontai coet ©2000 0000) | HOR_COEFT 1-34” 
сала [ели group2 и Vera cost (22h0000-0000) | VER сове 2 34 
[osa | Topo in groupa и Vertical cot (22h0000-o000) | VER_COEFI 3 34] 
[oso [бота in grup in Vertical cot (22h0000-o000) — | VER_COEFI а | 
ова | пара orp in Vertical cot (22h0000-o000) | VER COEFI 5.34 
азы | Пара in group имена cot (22R0000-0000) | VER соеғі 15-34) 
[cora [Тотали groupt6inVeral cot (22R0000-o000) | VER COEFI 16-34) 
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° 


RO 


== к PEE о — 
Value 

Девен [so [mo [шее — y | 

[qmm [m [se вооа 

а “во mw [sto |Tap3ofoupt-I6 n Ноггонеленса coser. | 


6.10.4.2.2.41 СОЕЕ1 x 56 


Description : This control word defines tap5 & tap6 of group1- 16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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[30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 


° 


RO 


== к PEE ОУ. 
Value 

Девен [so [mo [шее — y y 

ровя [no [so аена 

а feo [nw [вто |Tesscfocupi-T6imhorzontalverical coser. | 


6.10.4.2.242 СОЕЕ1 x 78 


Description : This control word defines tap7 & tap8 of group1~16 in horizontal/vertical coefficient table for 
scaling1. The format is defined in table below. 
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Field Name Type | Reset | Description 
но па АА 


Дива e [кю |wm f NINS — 
тә? me mw [ero [тар of ip Tein rerzonamerica cotan. | 


6.10.4.2.243 ММО INT 


Description : Control register of GSP .The format is defined in table below. 


GSP INT 
26 


invali 
drs 
ts 


Field Name Type | Reset | Description 
Value 


mmu | тти. paor wr sts | wr sts ви [no [io | out of | [out of PA range wintemuptstatus | . lange w [out of PA range wintemuptstatus | status 
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[30] во |тто | out_of_PA_range_r interrupt status 
Invalid_w_sts [27] во |тто | invalid_w interrupt status 
Invalid_r_sts [26] во |тто | invalid_r interrupt status 
Out_of_rang_w_sts 25 110 out of VA range w interrupt status 
9 
Out_of_rang_r_sts 24 110 out_of_VA_range_r interrupt status 
9 
mmu_paor_wr_clr 23 WC 110 out of PA range w interrupt clear signal 
p 
mmu paor rd clr 22 WC 110 out of PA range r interrupt clear signal 
p 
[21] unsecure w interrupt clear signal 
[20] unsecure r interrupt clear signal 
Invalid w clr [19] invalid w interrupt clear signal 
Invalid r clr [18] invalid r interrupt clear signal 
Out of rang w clr 17 WC 110 out of VA range w interrupt clear signal 
9 
Out_of_rang_r_clr [16] out of VA range r interrupt clear signal 
mmu paor wr en 15 RAN 110 Enable bit for out_of_PA_range_w_interrupt source 
p 
mmu_paor_rd_en 14 RAN 110 Enable bit for out of PA range r interrupt source 
p 
[13] Enable bit for unsecure w interrupt source 
[12] Enable bit for unsecure r interrupt source 
[11] Enable bit for invalid. му interrupt source 
[10] Enable bit for invalid r interrupt source 
Out. of rang м en (9) |RW [ino | Enable bit for out_of_VA_range_w_interrupt source 
Out_of_rang_r_en 8 R/W 110 Enable bit for out_of_VA_range_r_interrupt source 
9 
[Uere там [Ый [но [то | unsecure миене 
use mw [i [но [то [usewermemptaw — — 
Out_of_rang_w_raw |] __|во [ro | out_of_VA_range_w interrupt raw 
Out_of_rang_r_raw |o) |во |тто | out_of_VA_range_r interrupt raw 


6.10.4.2.2.44 MMU_CFG 
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0x0804 GSP MMU Register Info (32’h0000_ 3000) MMU_CFG 
31 | 30 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 


29 | 28 


Reserved 


ndo ; 
Reserved ; rotati Reserved Reserved 


Field Name Type | Reset | Description 
Value 
[81:14] | ВО |18h0 | Reseved | 
ММО WR _ — EN | [13] RW |171 mmu write channel rotation enable, when it is 
enable, the mmu adopt the mst rotation cmd 
MMU_RD_ROTATION_EN | [12] RW |171 mmu read channel rotation enable, when it is 
enable, the mmu = the mst rotation cmd 
N е ___________ 


Presto [ss ea 1 


MMU VAOR BYPASS ЕМ | [4] RW 1'h0 1:vaor happened,the system will bypass this 
command,donot record the addr and generate 
0: vaor happened,the system will send a default 
addr,donot record the addr and generate 


Сестра elm je __________ 
Dwusuy — fe [m m CCC — — — — ——] 


MMU CG EN RAN | 10 Mmu hardware clock gate enable 
1:force mmu clk-enable 

MMU EN R/W | 10 gsp mmu enable signal: 
0: mmu disable ; 1: mmu enable 


6.10.4.2.2.45 ММО CLR 


Description : this control register inform MMU that page message updated in DDR.The format is defined 
in table below. 
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0x0808 GSP MMU CLR Register Info (32'h0000 0000) MMU_CLR 


| ви | 31 | 30 28 
| Name | Reserved 


MMU_CLR 


W/C 


Field Name Type | Reset | Description 
Value 


fern [no |2580 [Reserved WNN D O 


MMU_CLR W/C | 7hO When the pagetable is updated,the tlb should be 
clear 
The 65:0] clear the read channel tlb buf 
The bit[6]: clear the write channel tlb buf 


6.10.4.2.2.4 MMU_FIRST_VPN 


Description : this register define MMU first virtual page number. The format is defined in table below. 


|оховос | MMU FIRST VPN Register Info (32'h0000 0000) MMU_ |0 ММО FIRST VPN. VPN 


Reserved MMU_FIRST_VPN 


Field Name Type | Reset | Description 
Value 


mem [so [um ООО 


MMU_FIRST_VPN | [20:0] 2780 | First virtual page number.( 1page =4k byte 
space) 
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6.10.4.2.247 ММО RANGE VPN 


Description : this register define MMU virtual page number range .The format is defined in table below. 


ES MMU RANGE VPN Register Info (32710000 FFFF) MMU RANGE VPN 


a 30 
ЕУ MMU {RANGE 


= mO H 


F е оре и ЕЗ : | :_ 
susu LR TOR ЕДВ e [SS ЕА И 
щат 


MMU RANGE VPN 
Type 


Field Name Type | Reset Description 
Value 
МММ RANGE. VPN | [17:0] 18'h0 FFFF | gsp mmu VPN range. 


6.10.4.2.2.48 ММО FIRST PPN 


Description : This register define MMU first physical page number.The format is defined in table below. 


MMU FIRST. PPN Register Info (3210000 0000) MMU FIRST. PPN 


Reserved MMU FIRST PPN 


MMU FIRST PPN 


Field Name Type | Reset | Description 
Value 


[mem [so [um [meme — — — 


MMU FIRST PPN | [20:0] 21hO0 | First inset page number.( Траде -4k byte 
space) 
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6.10.4.2.2.49 MMU_DEFAULT_PPN 


Description : This register defines MMU default physical address in exception. The format is defined in 
table below. 


0x0818 GSP MMU Defaul PA Register Info (32'10000_0000) MMU_DEFAULT_PPN 


Reserved MMU_DEFAULT_PPN 


ра = 


MMU_DEFAULT_PPN 


[3 
везе | ОС 


Неја Мате Type | Reset | Description 
Value 


— DEFAULT_PPN e 0] R/W | 2170 | gsp mmu о pa value, used for unsecurity space 
visit security space. Paga message invalid. 


6.10.4.2.2.50 ММО OUT OF RANGE УА ВСН 


Description : This register informs first error virtual address in RCH that out of range of virtual page 
size.The format is defined in table below. 


0x081C Out Range VA RCH Register Info (32'h0000 0000) OUT RANGE УА Б 


Reserved MMU OUT OF RANGE VA RCH 


ЕЕЕ 


БЕ ЕКПЕДЕН 
RECS А И И  ЛЫЛЕЛЕЛЕЛ АВЕ Е ЗЕ ЕАО Е 


MMU_OUT_OF_RANGE_VA_RCH 


[3 
ве С СС СС ОС С ОБ ИСИ СВ 


umn — [9 [ove [Reset СЗО 
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—rÑ 


MMU_OUT_OF_RANGE_VA_RCH | [20:0] ЩЕ First error VA in RCH, that out of range of 
VPN. 


6.10.4.2.2.51 MMU_OUT_OF_RANGE_VA_WCH 


Description : This register informs first error virtual address in WCH that out of range of virtual page 
size. The format is defined in table below. 


0x0820 Out Range МА WCH Register Info (32’h0000_0000) OUT_RANGE_VA_W 


31 | 30 | 29 | 28 


Reserved MMU_OUT_OF_RANGE_VA_WCH 


MMU_OUT_OF_RANGE_VA_WCH 


Field Name Type | Reset | Description 
тик =“ 


MMU  —— OF RANGE. УА МУСН | [20:0] тво је 2110 | First error VA in Beed H that out of range 
of VPN. 


6.10.4.2.2.52  MMU_NOVALID_VA_RCH 


Description : This register informs first error virtual address in RCH that is in invalid virtual page. The 
formatis defined in table below. 
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Reserved ms: wama 


NOVALID_VA_RCH 


ве СС СОТ 


Field Name Type | Reset | Description 

Value 
rar for 
NOVALID VA ВСН | [20:0] |во |2t'ho First error VA in RCH, that is in invalid VPN. 


6.10.4.2.2.53 ММО NOVALID VA МСН 


ЕЕ Ei Л И А Е ЗВ АВЕ ЗИ eee 


Description : This register informs first error virtual address in WCH that is in invalid virtual page. The 
format is defined in table below. 


0x0828 NOVALID VA МСН Register Info (32’h0000_0000) NOVALID VA WCH 


Reserved NOVALI mE AREE 


СИ ER EO COR ВЕС EC АВВ В Е ЗЕЕ СВ 


NOVALID_VA_WCH 


ЕЛЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕЛЕШЕЛЕНЕНЕНЕН 


Field Name Type | Reset | Description 

Value 
—— — — [eere [n 
NOVALID VA WCH | [20:0] во |21h0 First error VA in WCH, that is in invalid VPN. 


6.10.4.2.2.54 ММО NOPASS УА ВСН 
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Description : This register informs first error virtual address in RCH that is in unsecurity space. The format 
is defined in table below. 


| ви | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
— w LL 
Um - 


ССЭ — — —w—  —  BSNEEREBEREN 
ЕТЕ АЗЕ ИЕ ЕШ E 


NOPASS_VA_RCH 


ве С С ОС С Са 


Field Name Type | Reset | Description 

Value 
я [ию 
NOPASS VA RCH | [20:0] |ВО |21'һ0 | First error VA in RCH, that is іп unsecurity space. 


6.10.4.2.2.55 ММО NOPASS УА МСН 


Description : This register informs first error virtual address іп WCH that is іп unsecurity space. The format 
is defined in table below. 


| ви | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
— w ” 
O _—_-__—— 


ССЭ —  — ман 
Бен EEE ОИЕ s АВЕ ЕП 


NOPASS_VA_WCH 


везе | С СЗ С ВС СВ С ВС О С А ВСВ e 


Field Name Type | Reset | Description 

Value 
— — — mz [s [ию 
NOPASS VA WCH | [20:0] [RO | 2110 | First error VA in WCH, that is in unsecurity space. 
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6.10.4.2.2.56 MMU_MISS_CNT 


Description : this register count MMU RCH miss rate. The format is defined іп table below. 


са [sr [2s [2 [27 [29 [25 а [зз [ [т [99 [л [8 [ [18| 


MISS CNT WCH 


ШЛАРЛЕЛЕЛЕЛЕНЕИЕЛЕЛЕЛЕНЕ АИ 61878 
ме м “(NS | 


MISS_CNT_RCH 


ЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕЛЕЛЕХЕЛЕЛЕНЕН 


Field Name Type | Reset | Description 

Value 
MISS_CNT_WCH (|3116) | по |16н0 | WCH miss rate counter. 
MISS_CNT_RCH [15:0] | RO |16h0 | RCH miss rate counter. 


6.10.4.2.2.57 MMU_ARQOS_CFG 


Description : Control ARQOS register of GSP MMU read pgaetable from ddr.The format is defined in 
table below. 


0x0838 MMU ARQOS Register Info (32'h0000 0007) MMU_ARQOS_CFG 


31 | 30 28 
Reserved 


Reserved MMU_READ_DDR_ARQOS 


[чате] 
K — 
reeset С Г Го Г Го С То Ге Ге ТО ОКО С 


Field Name Type | Reset | Description 
Value 
[m [Ro [эю 
MMU READ DDR ARQOS | [3:0] The arqos of the mmu read ddr,which should be 
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1 ae 


6.10.4.2.2.58 ММО ІР REV 


Description : This control word defines MMU ІР revsion. 


са [sr Too [29 е [27 [25 [25 [22 [з [22 [т [эв [зә ет [ v6 ] 
те Е 


Reserved 


MMU_IP_REV PATCH_NUM 


Name. 
n | ОИ п 
пе e С С 15] 


== р Žž 
Value 

рве fro [wm ма CS 

мор rev _ [пш [RO [imo (миро — —_ _ 


6.10.4.2.2.59 ММО MIN PPNO 


Description : THE MIN PPNO,which is the min ppn of the first pa address space,the precision is 1MB 


0x0840 MMU MIN PPNO Register Info (32:Һ0000 0000) LULA 


31 | 30 28 
Reserved 
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Field Name Type | Reset | Description 
Value 


Преча [e [es 
MMU MIN PPNO  |[12:0] 1зно | The min ррполне precision is 1MB 


6.10.4.2.2.60 ММО РРМ RANGEO 


Description:the max offset of ppnO,the ppn offset must бе in this range,otherwise ,out of range interrupt 
will happen,the precision is 1MB 


0x0844 ММО PPN RANGEO Register Info (32'h0000 1FFF) MMU PPN RANGEO 
31 | 30 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 16 


29 | 28 


Reserved 


Reserved MMU_PPN_RANGEO 


Field Name Type | Reset Description 
Value 


[31:13] RO | 19'h0 IReseved T çIÉI I I< IIƏIƏIƏIə 
m— [12:0] 13МЕРЕ НЕ === max offset of ррпо 


6.10.4.2.2.61 MMU_MIN_PPN1 


Description : THE MIN PPN1,which is the min ppn of the second pa address space,the precision is 1MB 
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mama ____ ТІТЕЛІЛТІІІСІПГЕТ го [ ramen 


| ви | 31 зо 28 
| Name | Reserved 


Field Name Type | Reset | Description 

Value 
rar ао Гон 
MMU MIN. PPN1 [12:0] 13Һ0 | The min ppnt,the precision is 1MB 


6.10.4.2.2.62 ММО PPN RANGE1 


Description:the max offset of ррп1 {Пе ppn offset must be in this range,otherwise ,out of range interrupt 
will happen,the precision is 1MB 


0x084C ММО PPN RANGE!1 Register Info (32'h0000 1FFF) ММО PPN ВАМОЕТ 


| Bit [31 | зо 28 
| Name | Reserved 


веза ОРТ е 
Cm е а | па е и |по| о Та 7 Те Та а ооа 
Dune] ooo i oS 


Reserved MMU_PPN_RANGE1 


туре O -- ж 
А ц БЕИЕНБЕИБИННЕНБНЕНЕИЕНЕНЕНШЕН 


Field Name Type | Reset Description 

Value 
[eran [se 
MMU ММ PPN1 | [12:0] 13'°Һ1ЕЕЕ | the max offset of ррп1 


6.10.4.2.2.63 ММО РАОВ ҮРМ№ АРрв Во 
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Description : This register informs first error virtual address in RCH that out of range of physical page 
size. The format is defined in table below. 


0x0850 MMU PAOR VPN ADDR RD Register Info MMU PAOR VPN ee 
(32'10000_0000) 
Reserved MMU_PAOR_VPN_ADDR_RD 


MMU_PAOR_VPN_ADDR_RD 


а О С ОС ОС ОС ОС ОС СИ ИСИ ВСС 


Field Name Type | Reset | Description 
Value 


— =s á#e 


MMU PAOR VPN ADDR RD | [20:0] d 270 | First error VA in RCH, that out of range of 
PPN. 


6.10.4.2.2.64 ММО PAOR VPN ADDR WR 


Та ДЕЗЕ ЕРЕ ЕП a КИЕ НЕЗ НЕН 


Description : This register informs first error virtual address in WCH that out of range of physical page 
size. The format is defined in table below. 


0x0854 MMU_PAOR_VPN_ADDR_WR Register Info MMU_PAOR_VPN i. 
(32:Һ0000 0000) 
Reserved ММО PAOR VPN ADDR WR 


ЕСЕ ESE О ЕВЕ aE 
[Name | яя — | 


MMU_PAOR_VPN_ADDR_WR 


Peel PPP PPP PrP e le 


Field Name Type | Reset | Description 
Value 
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MMU_PAOR_VPN_ADDR_WR | [20:0] ad 21'h0 | First error VA in WCH, that out of range of 
PPN. 


6.10.4.2.2.65 ММО PAOR PPN ADDR RD 


Description : This register informs first error physical address in RCH that out of range of physical page 
size.The format is defined in table below. 


— MMU PAOR PPN ADDR RD Register Info ММО PAOR PPN A 

(327Һ0000 0000) DDR RD 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 17| 16 
| Name | Reserved 


ОЕ 
нее | а Ше Е В ОА ОЗ ОВ ОКО шара ОВ ВОН 
pee eae CURRO ЗЕЕ CSI E ESI EE CN 

|_________-- > ss 


Reserved MMU_PAOR_PPN_ADDR_RD 


Field Name Туре | Reset | Description 
So | 
ММО PAOR PPN ADDR ВО А. 130 | The first PA out of range ЕЕ оо 


6.10.4.2.2.66 MMU_PAOR_PPN_ADDR_WR 


Description : This register informs first error physical address in WCH that out of range of physical page 
size. The format is defined in table below. 
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0x085C MMU_PAOR_PPN_ADDR_WR Register Info MMU_PAOR_PPN_A 
(32'10000_0000) DDR_WR 
31 | 30 
Reserved 


Field Name Type | Reset | Description 

Value 
x а [эю 
MMU_PAOR_PPN_ADDR_WR | [12:0] 13'hO | The first PA out of range WCH 


6.10.4.2.267 ММО REG AU MANAGE 


Description : The register control the authority of all mmu register,except ММО UPDATE,Which can be 
write. 


са [sr poo [29 [e [27 се |» [з 2 [2 [и [о | | еј v. = | 


Reserved 


Field Name Type | Reset | Description 
Value 


ew [mo [sme sea — — — — — — — 


MMU REG AUTH R/W | 10 Control the authority of all mmu register,except 
ММО UPDATE,Which can be write. 
О:ипѕегсиге АРВ can wr those regs 
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Register Diagram Descriptions 


SC9832E Device Specification 


1: unsercure APB cannot wr those regs 


Register in diagram marked by red,will be fixed in GSP work,modify its value will be omitted. 
1. run_mode configure 


- run_mode =0 


- run_mode =1 


INPUT 


OUTPUT 


scale 


10 


11 


z-order 


GSP 


= 


blend 


= blend 


run той:0 scale en: (0/1) 


znum, 10: (0-1) znum 11: (0-1) 


INPUT 


LO 


11 


> 7-огдег 


blend H> 


зсаје 


— blend ік 


run_mod:1 1. znum 10:(0-1) znum 11:(0-1) 


scale en:1 


2. clipping configure 


V0.9 


OUTPUT 


work area. 
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4 pitchx 


> 4 des_pitch > 
А des start x L0/1 À 
up did 4 clip_size_x_Lx > des_start_y_L0/1 4 des_scl_size_w0/1 > 
clip_start_y_Lx 
5 2 || 
: "MEE 
o я M 
E d © 
= 2 
5 8 
source image destination image Y 
Layerx (x:0/1) Layer: scaling 
4 des_pitch > 
А 
des_start_x_Lx Me si 
des_start_y_Lx а clip. size x Lx > 
я || 
S В 
a 8 
= 
destination image у 
Layerx (х:0/1) osd clip 
(0 degree rotation) 
3. destination configure :scale_en=1, run_mod=1 
a des_pitch > 4 des_pitch > 
“уок area x1 work area yl A “уок area x1 work area yl A 
Т Т 
work_area_sx2 work area sy2 À À 
des_start x] | а 
| des start yl ИЗ " work, area. dx2. ЕН 
|| 8 || ІР Е| | 
ы WINE agi 
| 5 a В | m a al 
iw? |= ІЛ 2 ЕРІМЕ 
5 | 4 JE 
| = | 8 = 
work_area_w2 por 
у des_scl_w2 у 
< work_area_wl > Y < work_area_wl > у 
input image output image 
Register Configure Process result 
4. destination configure:scale enz1, run_mod=0 
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> 4 des_pitch > 
“уок аса х1 work area yl à A “уок area ХІ work area yl | i À 
des start х0 des start х0 
des start yO Е = des start yO S = = 
a 2 = » 2 
215 3 215 
10 d g 1.0 ! 2 М 3 
Е <> 5 5 
z des_scl_w1 z 
М Y 
m work area wl > 4 work_area_wl — 
у i Y 
input image output image 
Register Configure Process result 
5. destination configure: scale en=0, run_mod=0 
4 des pitch > P des pitch > 
work. are a xl work area yl A work. area, x 1 work area yl A 
4 A 
des start xl des start xl 
des start xO des start yl des start х0 des start yl 
des start yO T Е š des start yO E > Е 5 
s o o o в о 
LO ЧИ, 10 | a L1 a [8 |y 
Е a “> = Е: Ë 8 
2 clip_size_x0 2 
clip size x1 
y М 
4 > 4 > 
work. area wl work area wl 
— Y — Y 
input image output image 
Register Configure Process result 
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6.10.4.3 АХ! burst property 


- AXI RCH/WCH : 

Burst length : 1-16. 

Start address align : 16byte align. 

Outstanding capability: 16 

Input output/buffer size : 
RA1SH 288x128 BE | input | Layer1 input cache ram 
RA1SH 432x128 BE | input | LayerO input cache ram 


RF1SH 256X128 BE | output | Output ram size 


ID number : 


ID Requestor 
4'b0000 | GSP layerO data read.( UV/U/V/Y/RGB) 
4'b0001 | GSP layer1 data read.( RGB) 


Out of order access : allow . 
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6.10.5 Clocks and Resets 


Asynchronous resets . 


6.10.6 Module Architecture 


This section is very important for upper level integration. Put all integration related items here. 


' i \ 
АРВЗ АХ 
Host Interface GSP CORE 
Main Controller м 
LO_in sfifo2 32 [О 
i 1 
7 sfifo2_32 
L1 in |sfifo2 32 | В | 
Scaled 
о I 
= |-> В1епад 2 
2 |» 
© Blend1 
о 
I 
N - Y | {BUFO}, 
sfifo2_56 sfifo2_32 ROT Б ОСЕС | 
|BUF1 
Lx in(0:1) : Гауего-1 Data input unit. OCFC : output color format conversion unit. scaleO : scaling unit. 
Z_orderO : Layers reorder unit. ROT : output Rotation. 


BUFO/1: Rotation ouputput ping-pang buffer group.(128x128Bit,64x128bit,64x128bit)x2 


Figure 9. GSP core Block diagram 
The main functional blocks of GSP are described here, and a block diagram is shown above. 
Host Interface: Allow GSP to communicate with external memory through AXI or AHB bus. 


Main Controller: Internal memory management unit that is the block-to-host memory request 
interface. 


Lx in(0/1):Layer Input units include color format conversion,input cache . 
Z order0/1:Layer0- 1 z-order units. 

Scale0: LayerO (image) scaling unit. 

SBUFO/1: rotation output RAMS that store image data after rotation unit 
Blend0/1: Image and OSDs alpha blending unit. 

OCFC: Output color format conversion units. 

ROT: Rotation units. 


6.11  DPU 


6.11.1 Overview 


The display processing unit (DPU lite) is used to fetch multi-layer data from external memory, 
composite them, and output with DPI/eDPI interface on display panel or write back to external memory. 
The detail design information is presented below. 


6.11.2 Features 
e Support up to 7 layer (include a background layer) composition; 
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e Support up to HD(1280X720); 

e Support RGB/YUV(2-plane) data in each layer; 

e Support security accessing on top layer and write back; 
e Support write back to DRAM; 

e Support dynamic ARQoS; 

e Support dithering, RGB888->RGB666/RGB888->RGB565; 
e Support 16/18/24bits DPI output; 

e Support 16/18/24bits eDPI output; 

e Support TE function on eDPI output; 

e 64615 AXI 3.0 Master; 

e 3261$ APB 4.0 Slave; 


6.11.3 Function Description 
The DPU_lite block diagram is shown in below: 


DPU те 
WriteBack | eee 
Ae Y 
em У DPI Ctrl 
АХ! Bus АХ! AXI Buf 8 Ина И | 
< 5 Master > men [ГУ Fetch Ly} YUV2RGB |—»| Blending Dithering А DPI/eDPI 
МЕ 
Fetch ayer Blend м ООШ 
CMD < Parser > CMD 
APB Виз а 
< p. Regs Ctrl 
DPI Clock Domain DPU Clock Domain 
Figure 6-26 DPU Block Diagram 
6.11.3.1 Data Path 
The DPU_lite supports display output and write back to DDR memory. 
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DPU_lite 
Se | с 
i RN 
WriteBack |< гер 
= У 
ви A А m 
4x 64x64bits 41 | | vé Output | _ EXITUS 
А = x a ee | |--љ 
а Bes Y DPI Ctrl 
AXI Bus AXI > ^XIBuf | A] | : | 
< master 128x64bits Fetch |-- L> YUV2RGB -» Blending Dithering А |DPI/eDPI „ 
aurem 25 ИЕ 
о“ 10 B" eDPI Ctrl 
кеге = Fetch « Layer Blend" 
CMD Parser | 4- -смо 
АРВ Виз 
«— — — Regs Ctrl 


DPI Clock Domain DPU Clock Domain 


а > WriteBack Path 
—— аы > Display Path 


Figure 6-27 DPU Data Path 


6.11.3.2 YUV2RGB 


The blending only support RGB888 data format, so the YUV image data must be conversed to 
RGB888 before blend. Before the YUV changed to RGB, YUV can be adjusted for special application, 
the adjustment as below, 


Y tmp = (Y - 128) * у contrast / 256 + 128 + y brightness; 
У’ = CLIP(Y tmp, 255, 0); 

U tmp = (U- 128) * u saturation / 256 + u offset; 

U' = CLIP(U tmp, 255, 0); 

V tmp = (V - 128) * v saturation / 256 + v offset; 

v’ = CLIP(V tmp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the variable coefficient matrix 
calculation, the calculation formula as below. 


[R] [c00 co с02][У 
(61-1 с cll c12 ((U' | 
[в] [с20 с21 с22 | |с23| 


The constant coefficient for BT601 full range format is below: 


'l [03 | 
| + | с13 


[R] [1 0 3591256 ЦУ 1 [-180 | 
Ger - 88 / 256 - 1а3 1256 ||0']+| 136 | 
|B| (1 454 1256 0 ИУ |- 227 | 

The constant coefficient for BT601 narrow range format is below: 
[R] [298 /256 0 409 /256 ][y'] [- 223 | 
с | = | 298 1256 – 100 / 256 = 208/256 ПОН 136 | 
[в] [298 /256 516 / 256 0 ПУ | |-277 | 


As above formula, the input data is YUV444, зо the fetched data must be up-sampled to YUV444 
before converse. 
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When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 YUV444 
ЕЕ... | POPPER _____- 
пп п B ______ | ППППППП ______ 
© E E E | пововов _______ 

p Original UV pixel П Interpolated/duplicated UV pixel 


Figure 6-28 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in vertical. 


YUV420 | YUV444 
E и n n ______ = + 0000000 _____- 
ee ____-_ 
1.1... < поно и A Še 
p Original UV pixel П Interpolated/duplicated UV pixel 


Figure 6-29 YUV420 to YUV444 Conversion 


6.11.3.3 Data Format 
The DPU supports YUV or RGB source data, the data format is listed in below, 


Format Code Data Mapping 
YUV422 0000 
Y Plane UV Plane 
31 24 16 8 0 31 24 16 8 O 
ҮЗ | Y2 | Y1 | YO v2 | 02 | мо | UO 
Ү7 | уб | У5 | У4 V6 | 96 | V4 | U4 
YUV420 0001 
(NV12) UV Plane 
Y Plane 
31 24 16 8 0 31 24 16 8 O 
ҮЗ | Y2 | Ү1 | YO v2 | U2 | мо | UO 
Y7 | уб | Y5 | Ү4 V6 | U6 | V4 | U4 
ARGB888 | 0010 34 24 16 8 о 
AO | RO | GO | BO 
А1 | R1 | G1 | B1 
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RGB565 | 0011 3128 21 16 12 5 0 
R1 | G1 | ва | во | со | во 
се | € 2% | ВЕ 


The DPU supports many kinds of data format transform, in order to implement multi-layers blending, 
each layer data will be transformed to RGB888 format, these transform are shown in below. 


yuv р} YUV2RGB 


RGB666 


Y Y 
RGB565 |— Extend | д 8058888 
A A 


RGB555 


RGB888 


Figure 6-30 Intermediate Data Transform 


There are 2 extend modes to transform 5bits or 6bits data to 8bits, 
Padding with MSbs: 
D[7:0] = (D[4:0], D[4:2]}; D[7:0] = (D[5:0], D[5b:4]); 
Padding with Os: 
D[7:0] = (D[4:0], 350); D[7:0] = {D[5:0], 250); 


6.11.3.4 Blending 


The module supports 2 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, and the 
blending result is L, one is: L = (АТ  L0*(256-A1))/256, and another is: L = L1 + (L0*(256-A1))/256. 


The alpha selection is below, 


if (Ll == color key) //transparent 
Al = 0; 
else if(1 == alpha sel) //layer alpha 


Al = layer alpha; 
else //pixel alpha 


Al = pixel alpha; 


L = (L1*A1 + L0*(256-A1))/256 
This blending calculation is below, (only use a multiply) 


if (AL == 255) 
‚= Ll; 
else if (Al == 0) 
‚= L0; 
else 
L = (11 - 10) *А1/256 + L0; 


L = L1 + (L0*(256-A1))/256 
This blending calculation is below, 


if (Al == 255) 
‚= Ll; 
else if (А1 == 0) 
‚= L0; 
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else 
L = L1 + L0*(256-A1/256); 


6.11.3.5 Writeback 
The writeback module will write the display pixels (32-bit/pixel, alpha=8'hff) back to the DDR memory. 


6.11.3.6 DPI Interface 


In normal operation, DPU_lite should continuously provide complete frames of image data at a 
sufficient frame rate to avoid flicker or other visible artifacts. 


The display image is comprised of a rectangular array of pixels. The frame is transmitted from the 
ОРО Ше to a display device as a sequence of pixels. With each horizontal line of the image data sent 
as a group of consecutive pixels. 


Each pixel value (16-, 18-, or 24-bit data) is transferred from the DPU_lite to the display device during 
one pixel period. The rising edge of PCLK is used by the display device to capture pixel data. Since 
PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being 
transmitted on the pixel data signals. 


HSYNG HBP: HACTIVE · НЕР! 
DE-0 | | 
Display Area 
VACTIVE+HACTIVE: data transfer 
DE=1 
Figure 6-31 DPI General Timing 
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1 Frame 


VSYNC | | | Display Area | 
өте ШИШИ ШШШ uU 
x — М. ШЙ ШШШ 

"ox ШЕННЕН ООО = 


‘HBP. ' HFP 


a 
HSYNC ' | | 
нық -innin е WUUUUUUU 777 Lun 
DE | са _ 


DB[23:0] | Invalid (ој (2) РНК | ME (n) Invalid 


Figure 6-32 DPI Timing 


6.11.3.7 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS memory write 
commands. It supports tearing effect, but DSI host cannot generated the tearing effect automatically, it 
always is trigged by ‘set_tear_on’ command. The eDPI supports halt function, it indicates the DSI host 
needs DPU lite to wait it. The interface define is shown in below. 


dpipclk | | | | | 


edpiwms _ | 


dpidataen | 


edpihalt 


dpipixdata го | D1 | 02| 23 ра | 05 | 06 | 07| 08 09 010 | 011 


Figure 6-33 eDPI Interface 


6.11.4 Program Notes 


6.11.4.1 Program Flow 


Global Setting Module Control 
0x2080_0000 Set device config; 
// base address (ОРИ IF/DPI H TIMING/DPI V _ 
TIMING ...) 
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0х20е0 0000: bit[1] 
// enable 


0х20е0 1004: bit[1] 
// dpu reset 
0х20е0 2004: БИ! 
// ари reset clr 


0х2150 00а0: 
bit[1:0] 

// clk dpu select (0-153.6, 
1-192, 2-256, 3-384 MHz) 


0х2150 00ад: 
bit[2:0] 


// clk dpi select (0-96, 1- 
128, 2-153.6, 3-Reserved, 
don't config this value) 


bit[11:8] 
// clk dpi divider 


0x7150 0008: bit[14] 
// Interrupt Enable 


#14 interrupt @ 
INTC1 


Set layer config; 


(LAYx BASE ADDR/LAYx CTRL 
/...) 


Set MMU config; 


(MMU PT ADDR/MMU VPN RA 
NGE/...) 


Enable interrupts; 
if (eDPI) 
Run DPU; 


(Set DPU_RUN bit of 
DPU_CTRL) 


else 


Update Registers; 


(Set REG_UPDATE bit of 
DPU CTRL) 


Run DPU; 


(Set DPU RUN bit of 
DPU CTRL) 


Response Interrupt: 
if (DONE INT) 
Stop DPU; 


(Set DPU STOP bit of 
DPU CTRL) 


if (УЗУМС INT) 
Update Registers; 


(Set REG UPDATE bit of 
DPU CTRL) 


0х2080 0000 


// base address 


0х20е0 0000: bit[1] 
// enable 


0х2080_0004: bit[1] 
// ари reset 

bit[2] 
// AXI async bridge reset 


0x2150 0030: 
bit[2:0] 

// clk dpu select (0-128, 1- 
153.6, 2-192, 3-256, 4-320, 
5-384 MHz) 


0x2150 0034: 
bit[2:0] 

// clk dpi select (0-96, 1- 
100, 2-128, 3-153.6, 4-192 
MHZ) 


bit[11:8] 
// clk dpi divider 


Set device config; 


(ОРУ IF/DPI H TIMING/DPI V - 
TIMING) ...) 


Set layer config; 


(LAYx BASE ADDR/LAYx CTRL 
/...) 


Set MMU config; 


(MMU PT ADDR/MMU VPN RA 
NGE/...) 


Enable interrupts; 
if (ебР!) 
Run DPU; 


(Set DPU_RUN bit of 
DPU CTRL) 


else 


Update Registers; 


(Set REG UPDATE bit of 
DPU CTRL) 


Run DPU; 


(Set ОРУ RUN bit of 
DPU CTRL) 


Response Interrupt: 
if (DONE INT) 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


1219 of 2522 


КУД SPREADTRUM | SC9832E Device Specification 


0х402а_00ес: bit[5:4] Stop DPU; 

// set to 2'b0 for PAD (Set DPU_STOP bit of 
LCM_TE DPU_CTRL) 
0х402а_00е8: if (VSYNC_INT) 
bit[5:4] Update Registers; 
// set to 250 for PAD (Set REG_UPDATE bit of 
лула DPU_CTRL) 

#14 interuptt@ | | 

INTC1 


6.11.4.2 Program Notes 

Setting related: 
е LAYx PITCH should be 64 bytes align; 
e WB_BASE_ADDR should be 16 bytes align; 
е WB PITCH should be 64 bytes align; 
e Full size layer number should be <=4; 
e All layers’ area should be <= 4 full size layer; 

Calculation Related: 
e Max Bandwidth = 720(W)x1280(H)x4(Bpp)x4(layer)x60(fps) = 1GB/s 
е СК dpi = 720(W)x1280(H)x60(fps) = 55.3MHz >64MHz 


6.11.5 Intergration Notes 
° ари wrap = ари top + ари ram  iommu mm top 


° СК ари : max is 384MHz 
° СК арі: max is 64MHz 


AXI BUS Ll ANE E F! APB BUS 
DPI/eDPI IF 
» 
Dpu ram 
DPU wrap 
Figure 6-34 DPU lite Intergration 
6.11.5.1 DPU wrap Interface 
6.11.5.1.1 AXI interface 
Main features: 
- 64-bit independent read and write data bus 
- Designed to support to 384MHz 
Signal Width Ще) Description Clock Domain 
Name 
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AWID 4 OUT | Write client ID. clk_dpu 
AWADDR 32 OUT | Write address. clk_dpu 
AWLEN OUT | Burst length (write). clk_dpu 
AWSIZE OUT | Burst size (write). clk_dpu 
AWBURST OUT | Burst type (write). clk_dpu 
Always set to INCR in DPU_lite 
AWPROT OUT | Protection type (write). clk_dpu 
AWQOS OUT | WCH QOS clk_dpu 
AWVALID 1 OUT | Write address valid. clk_dpu 
AWREADY | 1 IN Write address ready. clk_dpu 
WID 4 OUT | Write ID tag. clk_dpu 
WDATA 64 OUT | Write data. clk_dpu 
WSTRB 8 OUT | Write strobe (byte lane). clk_dpu 
WLAST 1 OUT | Write last. clk_dpu 
WVALID 1 OUT | Write valid. clk_dpu 
WREADY 1 IN Write ready. clk_dpu 
BREADY 1 OUT | Write response ready. clk_dpu 
BID 4 IN Response ID. clk_dpu 
BRESP 2 IN Write response. clk_dpu 
BVALID 1 IN Write response valid. clk_dpu 
ARID 5 OUT | Read address ID. clk_dpu 
ARADDR 32 OUT | Read address. clk_dpu 
ARLEN OUT | Burst length (read). clk_dpu 
ARSIZE OUT | Burst size (read). clk_dpu 
ARBURST OUT | Burst type (read). clk_dpu 
Always set to INCR in GSP 
ARQOS OUT | RCH QOS clk_dpu 
ARPROT OUT | Protection type (read). clk_dpu 
ARVALID 1 OUT | Read address valid. clk_dpu 
ARREADY |1 IN Read address ready. clk_dpu 
RREADY 1 OUT | Read ready. clk_dpu 
RID 7 IN Read ID tag. clk_dpu 
RRESP 2 IN Read response. clk_dpu 
RDATA 64 IN Read data. clk_dpu 
RLAST 1 IN Read last. clk_dpu 
RVALID 1 IN Read valid. clk_dpu 
6.11.5.1.2 APB interface 
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Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT АРВ read data. clk_dpu 
PENABLE 1 IN APB ENABLE clk_dpu 
PADDR 13 IN APB address bus. clk_dpu 
PSEL 1 IN Address decoded. clk_dpu 
PREADY 1 OUT APB transfer done. clk_dpu 
PWRITE 1 IN APB write. clk_dpu 
PWDATA 32 IN APB write data. clk_dpu 
PPROT 3 IN APB protect clk_dpu 
6.11.5.1.3 DSI DPl/eDPI Interface 
Signal Name Width | 1/0 Descripiton Clock 
Domain 
Pad in lcd te 1 IN Pad in lcd test signal - 
Pad out lcd rst n 1 OUT Pad out Іса reset signal clk dpu 
Dsi dpi colorm 1 OUT DSI DPI I/F color mode ск ари 
Dsi dpi shdn 1 OUT DSI DPI I/F shut down clk dpu 
Dsi edpi te 1 IN eDPI TE signal clk_dpi 
Dsi_edpi_halt 1 IN DPI halt signal clk_dpi 
Dsi_edpi_vsync_edpi_wms 1 OUT | DPU VSYNC or eDPI WMS signal clk_dpi 
Dsi_edpi_hsync 1 OUT DPI hsync signal clk_dpi 
Dsi_edpi_de 1 OUT DPI Pixel Data Enable clk_dpi 
Dsi_edpi_db 24 OUT DPI Pixel Data clk_dpi 
6.11.5.1.4 Miscellaneous Interface 
Signal Name | Width | I/O Descripiton Clock 
Domain 
clk_dpu 1 IN DPU lite core clock. - 
Rst_dpu_n 1 IN DPU lite core reset signal. ск ари 
ск арі 1 IN DPU_lite output core clock. - 
Rst_dpi_n 1 IN DPU lite output core reset signal ск ар! 
int_req_dpu 1 OUT DPU lite interrupt signal. ск ари 
Dpu ddr busy 1 OUT DPU lite busy sugnal ск ари 
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6.12 VSP_1080P_Lite TOP 


6.12.1 Overview 


VSP_TOP is a multi-format video stream processor which can perform decoding h.264 video streams 
up to 1080p in 30 fps, and h.264 encoding up to 1080p in 30 fps. 


6.12.2 Features 
e ITU-T H.264, ISO/IEC 14496-10: 
e Decoding 
e Baseline Profile, Main Profile and High Profile, up to Level 4.1 
e Up to 1920x1088, 30fps, progressive 
e Support H.264 MVC , Stereo high profile & Multi view high profile. 
e Encoding 
e Baseline Profile, 
е Up to 1920x1088, 30fps, progressive 
e Support MVC , Stereo high profile 720p 
e Support image maximum size up to 1920x1088; 
e Support minimum size to 16X16; 
e Support YUV420 image for decoding; 
e Support YUV420 2 plane/ Зрапе, ARBG888 image for encoding; 
e Support Е!5 for encoding; 
e Support MBRC for encoding; 
e Support SNU function for encoding; 
e Support slice mode for encoding; 
e Support 0~51 Qp range for encoding; 


e Maximum search scope in Y direction is from -24 to +24 pixel, Maximum search scope in X 
direction is from -48 to +48; 


6.12.3 Performance and bandwidth 


e To support decoding up to 1920X1088 30fps; 
e To support Encoding up to 1920X1088 30fps, or 1280x720 90fps; 
e Typical frequency: 307 MHz 


Bandwidth request: 
€ H.264 Decode (1080p, 30fps) : 

Overall: 3.6x1920x1088x1.5x30 = 340Mbyte/s 
€ H.264 Encode (1080p, 30fps) : 

Overall: 8x1920x1088x30 = 490 MByte/s 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1223 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM SC9832E Device Specification 


6.12.4 Signal Description 


6.125 Function Description 


6.12.5.1 Diagram of VSP_TOP 


APB Би APB_RF 


SHARE RAM 


Global 
settings 


==: E VDB Interface 


| | 


Head рагзег& BSMW& 
VLD | РРА MEA MBW BSMR | 


DCT & Head packer& 


MGA IDCT 


MBC DBK 


Figure 6-1 VSP_TOP diagram 
VSP APB RF: APB slave interface to configure VSP subsystem by outside MCU. 


Global settings: include general purpose registers and parameters RAM for hardware 
accelerators; 


ВЗМ ТОР: Bits stream processing accelerator which was works in two modes; fetch bits 
stream from external memory in decode mode, and send out encoded bits stream in encode 
mode; Also it may work as separated accelerator to help software processing slice header. 


АХ! Master: read/write AXIM bus according to the accessing request from each sub modules; 


Header parser & VLD: include header parser and Entropy decoder; support H.264(include 
CAVLC and CABAC). 


Header Packer & VLC: entropy encoder and MB header packer; support H.264(CAVLC only). 


PPA: Parameter parser accelerator which was dedicate to prepare control parameters for 
different hardware accelerator; include MCA, IDCT, MBC and DBK in decode mode. It in 
charge of and prepare DBK parameter in H.264 encode mode. 


MCA: Perform motion compensation accelerator in decode processing. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1224 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[^B SPREADTRUM' 


6.12.5.2 


SC9832E Device Specification 


MEA: This module is used to perform motion estimation in encode processing; It compares 
current macro block to reference area and find the reference region which is least different to 
the current macro block. 


DBK: Loop filter accelerator to processing de-blocking. Support H.264. 


DCT/IDCT: accelerator to perform IDCT & DCT, QT&IQT. 


MBC: compose of De-IPRED and MB reconstruction. 


Decode data path 


Decode data path of H.264 decode: 


DBK Para buf 


Pipe line stage: 


V0.9 


BSM_TOP — MBC Para buf c 
DCT Para buf 
acdc line buffer 64 | 
VLD_TOP VLD ы 
i wat |] ва sow 
buf X2 128 
ЕРА para but S4X64x2 | MBC line buffer x1 
MB info Une Бине > MCA Para buf Mine ОВК line buffer(X4) 
PPA_TOP 64 
= MBC_TOP 64 bufx2 | 
| МСА | 64 + (10864) 77%! DBK TOP 
64 | obufx2 | “P| 
> 48X64 | 
MCA_ MCA MCA_ 
FETCH Вази CAL DBK 
MBW TOP | obufx2 
(108Х64) 
| МСА_ТОР | 
AXI master 
Figure 6-3 data path of h.264 decode 
| | | | | | | | 
| | | | | | | | 
Frame Paser | | | | | | 
Разег and VLD&PPA MBO | MBI | MB2 MB3 | MB4 | MB5 MB6 

| 1 | | | 
| Md Ref Pre-load | MBO MBI MB2 MB3 MB4 MBS 
| | | 
| | | МС | MBO MBI | MB2 | MB3 | MB4 
| | | | | | | | 
| | | IQ+IDCT{ мо | mi [| m2 | мвз | мва 
| | | | | | | | 
| | | Intra De-PRED&MBC MBO [| мв! | м | MB 
| | | | | | | | 
| | | | | DBK | MBO | МВ! | MB2 
| | | | | | | | 
| | | | | | MBW | MBO | MBI 
| | | | | | | | 
| | | | | | | | 

Figure 6-4 pipe line stage of h.264 decode 

Software flow in decode mode: 
Spreadtrum Communications, Inc., Confidential and Proprietary 1225 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ $РВЕАОТВИМ" 


SC9832E Device Specification 


AHB í Open risc || 
START START 
Enable vsp Boot progress J 
В Get information from 
š AIRES jus share RAM 
infoamtion to share Config lb 
RAM or boot ROM E Е 
registers 
Switch the share Start BSM to parser г BSM begin work 
RAM and boot RAM slice header 
access interface to 
open risc 
> VLC begin to fetch 
Write relative bitstream from BSM 
parameters to 
Geni 3 vsp. config registers 
та and seeting RAMS 
PPA generate 
parameter to drive 
Switch RAM access other accelerator 
to hardware 
Start VLD 
MB WR generate 
А the IRQ after send 
Wait 
Wait IRQ MB_BURST out the last MB data. 
IRQ 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Figure 6-5 software flow of decode 


Note: 


To ensure hardware have completed current slice in decode mode, software need do as following setp: 
1. Wait interrupt of MBW slice end; 
2. Polling AXIM_STS to ensure AXIM come back to idle; 


Manual work mode: 


It was a special work mode for debug. In this mode, the MB header parser and entropy decoding 
may be processing by software. Software must prepare data for PPA para buffer and VLD obuf; 
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AHB_RF 
DBK Para buf 
BSM_TOP Vbus — | МВС Para buf axm 
DCT Para buf | 
Para_buf_I/F 64 | 
VLD OBUFI/F 
| VLD 
obuf X4 | 64 IDCT 64 
у 108x64 | ^ | Lee Y 
оби 128 
PPA para buf 
ae 54Х64х2 p> MBC line buffer x1 
тее 5 > MCA Para buf MBC " DBK line buffer(X4) 
EN MBC TOP 64 obufx2 | 
| NEA 64 НУ (108х60 | ZP” ОВК TOP 
64 | obufX2 я 
> 48x64 | 
MCA_ MCA MCA_ 
нетен) Mis CAL DBK 
MBW TOP а obuf x2 
(108X64) 
MCA TOP 
AXI master 
Vb Manual Para b 
us 
— p uf_I/F 
Clk Maunal_VLC PPA para buf 
_vsp 


OBUFI/F 


Maual_mode 


VLD_TOP 
VLC obuf 
Figure 6-6 decode data path of manual mode 
6.12.5.3 Encode data path 
H.264 encode data path (base profile): 
MB info line buf x VLC Para buf (ЕЕ 
РРА ТОР [TSS] DCT Para buf DBK Para buf 
ОУ МВС Para buf 
| ПЕШ тн) 
| | 
|| MBC TOP [US | ОСІ | 6 ы VALE INO)? 
PPA Para buf | (PRED wo o Ба ШІ > DCT&QT иш obutx2 > 
~ < 1 | 
1 T T 1 1 
l Аз cbuf x2 РА | 
I i (48X64) DCT У 
| Е На 5 Мек | I bufl Е | 
| ICU NE I_cbuf x4 | | 54X64 128 | 
| + ! 1 | 
| Mea Bq. P MBC TOP || 
| кыш вн ма, a | (ето | пае 
| | | ; М — » Stage 1 | 64 poc 64 
| МЕА | MEA | МЕА | | Ту» (108Х64) | 7 % DBK_TOP 
| ТЕЕ | | (integer) || (use || | | DEN 
| FETCH | | | &MCA ||! | | 
| БА ТОР. | | | 
1 | Loss saa ЕЕЕ Selene не! DBK 
— eee eee oe eee Se eee 4 MBW  -"—7 | ов 
(108Х64) 
AXI master 
Figure 6-7 encode data path of h.264 mode 
Pipeline stage: 
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| 
MEA Pre-load | мо | мы [| м [| ws [| ма | ws | MB6 
| | | | | | 
| MEA integer | MBO MBI MB2 MB3 MB4 MB5 
| | | | | | 
| МЕА fraction| ^ MBo маз | м2 | м | wm 
| 
| | IEA MBO MBI MB2 MB3 MB4 
| | | | 
| | IPRED+DCT}IDCT+MBC MBO | MBI MB2 MB3 
| | | | 
| | | | DBK MBO MBI MB2 
| | ! I | Ошрш MBO | МВ! 
| | | | | "d 
| | | | VLC | MBO MBI MB2 
| | | | 
| | | | 
| | | | 


Figure 6-7 encode pipeline stage of 1.264 mode 


In h.264 encode mode, IPRED, DCT, IDCT and MBC should processed in one stage. 

MBC module may work in two stages; 

For Intra MB: 

In stageO generate prediction data and write to MEA pbuf, calculate the residual to DCT; 


In stage1, fetch prediction data from MEA pbuf , residual from IDCT, write reconstruct data to 
MBC obuf. Also MBC moule need update the line buffer in this stage. 


MEA 
CBUFO 


DCT BUFO 


€ са 
ТОР 
stage0 


D BU 
(IDCT_BUF) 
54X64 x2 
112X64 

[И 


MEA 
PBUFO 
(48X64) 


IQT&IDCT 


DCT TOP 


MBC 
O BUF 
108X64 


There was little different for Intra 4X4 mode: 


Each 4X4 block may be predicted by the data of left block or above block. To predict one 
block, the reconstructed data of previous block may be needed. So the interact of module 
MBC and DCT may base one 4X4 block in this mode. 


To improve the process speed, module MBC and DCT may exchange data via registers for 
each 4X4 BLOCK. 


For Inter MB: 
MBC stage0: calculate residual to DCT buf. 


MBC stagel: fetch prediction data from MEA pbuf, residual from IDCT, write reconstruct data to 
MBC obuf. 


Also MBC need update the line buffer in this stage. 
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MEA 
CBUFO 
(48X64) 


MEA 
PBUFO 
(48X64) 


DCT BUFO 
(DCT_BUF) 
54X64 


DCT BUFI 
(IDCT_BUF) 
54X64 


DCT&QT 


IDCT&IQT 


DCT_TOP 


VLC BUF 


MBC 
MBC_TOP О BUF 
Stage_1 108X64 
Software flow of encode processing 
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АНВ 
START 
Enable vsp 


Open rsc 
START 
Boot progress 


AHB write 
infoamtion to share 
RAM or boot ROM 


Get information from 
share RAM 
Config some glb 
registers 
Enable encode mode 
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Switch the share 
RAM and boot RAM 


access interface to 


Write relative 
parameters to 
vsp_config registers 
and seeting RAMS 


BSM begin work 


open_risc 


Start open rsc 


Write header out via 
BSM, TOP 


MEA begin fetch 
search window,and 
process SDS search 


Switch RAM access 
to hardware 
Start MEA 


PPA generate 
parameter to drive 
other accelerator 


Wait IRQ 


MB МК generate the IRQ 
after send out the last MB 
data. 

VLC generate FRM done 


Check BSM FIFO 
Flush the left data 


BSM write out left 
data 


Check BSM 
status & 
Check AXIM 
status 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Note: 


To ensure hardware have completed current slice in encode mode, software need do as following step: 


1. Wait interrupt of MBW slice done; 
2. Wait interrupt of VLC slice done; 
3. Flush the left data in BSM buffer; 
4. Check BSM status; 


5. Polling AXIM, STS to ensure AXIM come back to idle; 


Support slice in encode mode: 
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One frame can be split to several slices in encode mode. Only rectangle slice, which width is equal to 
the frame width, can be set in encode mode. The vertical position can be configured by software. The 
MEA may be paused at the end of one slice, until software starting it again. Software should prepare the 
slice header and send them out via BSM. MEA would continue its processing until reach the end of next 


6.12.5.4 


6.12.6 


6.12.6.1 
ARM ba 


V0.9 


Slice. 
clock & reset 
Vsp. soft rst 
rst vsp n 
clk vsp 
rst vsp n 
Е № 

clk_vsp 
rst_vsp_n 

clk_vsp 


The default value of vsp_orsc_sof_rst should be 1’b1; 


Control Registers 


APB Memory map 
se address: 0х6090 0000 
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VSP_TOP 


AXIM_TOP 


шы |ше || си 
ао faaesea БИ 
жим _ | ара Access. sms — | — 
ию мис _____| — 
ra 


ошо [wemrsi | — 
оол, ами —— | 
wwe ма — | — — 
ow [|wewrmw — | — 
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Offset m 
fime [Name [Desertion | 
OOFFF [Нем | O 


0х1000 ~ | МВР GLB REGS 8 This space can be accessed by 
Ox6FFF SETTING RAMS APB or internal MCU, which was 
decided by BIT 2 of 
APB кин АССЕ55 


0х7000 ~ | Mea eis grid table ИЕР 
Ox7FFF 


0х8000 ~ | BSM_CTRL_REGS 
Ox8FFF 
0х8100 ~ | Bsm1 control register It could be accessed by APB in 
0x81FF cortex control mode. 
0x9100 ~ | PPA parameter buffer(38X32) 
Ox91FF Only active in manual mode 
VLD obuf (216X32) 
кым active in manual mode 


6.12.6.2 APB CTRL Register Descriptions 


6.12.6.2. 1 APB_ACCESS_CTRL 


Description : APB access control 


са [sro 2 а [2 [2 [25 [23 [2 [22 а [ж [лэ [зв [ | 
н 


Reserved 


| Туре | 


Неја Мате Type | Reset | Description 
Value 


[31:3] во fo  jReewed ssi Reserved 
— | гедз асс sel [2] R/W | 160 VSP global registers access select:0:access by 
ARM;1:access by Internal MCU 
Share_ram_acc_sel | [1] R/W | 100 Share RAM access select:0:access by 
ARM;1:access by Internal MCU 
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Boot_ram_acc_sel R/W | 1'b0 Boot RAM access select:0:access by 
ARM;1:access by Internal MCU 


6.12.6.2.2 АРВ АССЕ55 STS 


Description : APB access status; 


Са [и зо 2 |» [и |» |» а | |» [и а е [в [зт [№ 
ruwa 


Reserved 
m | — m ._.—= 
RNM ОЕ СИ О ОЗ В СВ ОЙ И | U pepe Tre] 
ШІН С Е ЕЕ ЕВ В И ЕЕ ОЕ ВЕ ВЕ ВИ С 


Shar | Boot 
е га _га 
Reserved та та 
cc_s | cc_s 
ts ts 
| Туре ус °° | F | 


Field Name Type | Reset | Description 
Value 


ва |m |o [nes SS 
Share_ram_acc_sts | [1] 150 Share RAM access status:0:access by 
ARM;1:access by Internal MCU 
Boot_ram_acc_sts 1'bO Boot RAM access status:0:access by 
ARM;1:access by Internal MCU 


6.12.6.2.3 MCU CTRL SET 


Description : MCU control set register; 


Le е Те Та [2e [2r [2 [25 а Га | e Га [ 9 | s | e | v [в 


Reserved 


Reserved 
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Field Name Type | Reset | Description 
Value 


эшек p 


— — | WAKE т R/W Wake up open-risc:The Posedge of this signal will 
generate IRQ to Open-RISC, which will wake up the 
clock; 

IMCU_EB RAW | 160 1: enable clock to open-risc; 0: disable clock to 
open-risc 


6.12.6.2.4 APB_INT_STS 


Description : APB interrupt status; 


0x0010 APB interrupt status Registers (reset 0x0000_0000) APB_INT_STS 


Br fsı | 0 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16] 


Reserved 


Field Name Type | Reset | Description 
Value 
[ [ss no o ООО 


VSP_HD_INT ON |“ | Indicate some interrupt of hardware accelerator was 
found; 


FRM_ERR А во |ғы | Indicate some error is found in current frame; 
FRM DONE lo] (ғо |o | Indicate current frame is done; 


6.12.6.2.5 APB_INT_MASK 
Description : APB interrupt MASK; 
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са е 2 Та [27 [2 [25 [2 [7 [2 | [9 |» | е | v || 
ruwar r rx 


о C r 
ве |o [s [s| [o o [s |o | ОС P [e [o | s С 
Сен | | та е е | п Со | » Те | 7 |• | ellei ie 


Reserved 


Reserved APB_INT_MASK 


Field Name Type | Reset | Description 

Value 
еа [юр а 
АРВ INT MASK | [2:0] Interrupt mask 


6.12.6.2.6 APB_INT_CLR 
Description : APB interrupt CLR; 


са е Та Та | [25 [25 а [22 22 2 [9 [тэ [зв [зт [ | 
C 


Reserved 
fe | 
| reset | БИ ИЕ ИШ ЕИ ОСЗ ПС ЕИ И ОС ОЗ ОСЗ ООС ИЖ СИ 
ЕСЕ ИЕЛЕ ЕЛЕ Е В Е ВЕ В В eee 


Field Name Type | Reset | Description 

Value 
mo — es [m је [mes — — — — — — 
APB INT CLR [2:0] Write 1 to clear relative interrupt bit. 


6.12.6.2.7 APB INT RAW 


Description : APB interrupt RAW register; 
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са е Та Та | [2 [25 [23 [22 [2 2 [9 |» | [ | 


КОИ -— 7 = езеш 
ЕЛЛЕНКИКИКИЕНКНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Reserved APB_INT_RAW 


Type 


Field Name Type | Reset | Description 

Value 
[evar [ю |o [ne оу —— 
APB INT. RAW [0] [Ro |350 | Raw interrupts 


6.12.6.3 VSP_GLB_REGs & setting RAMs 
APB base address: 0х6090 0000 


шы ООО 
om еее | 
om мм 
ow ем 
own [|wewrmw — | _ 
ow [wm rwwwser — | — — 
ow [мыят — | — 
ЕСІГІН ЕЛЕСІ: — | — 
curs 
ow |wewog — | — 
omo [mese И 
owe [maces ООО 
omo [этем ООО 
C PS 
эюм мета 
om |mw&ourser —  —]| — — 
жас СЕК | _ 
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= aaa 
ow [Ree — —]| 
wwe С wawa 
rr — | — 
тоо [эое — | — 
wwe |wecs — Г 
rr — | — 
ав ис — ү a 
ос С — | | 
оо [ези ти оо 
owe ези тилт 
wwe [apor ox ero J —— 
ow [apor охо [| | 
owe [aoon oxor | | 
owe [aoon oxor | 
oo аюв оон 
oore [aon oxor у 
олово [eme SSS 
mw [эсе | | 
wwe [есею | SSCS 
ow [ven ПО 
ww [vsec ү  — 
wwe |е ео — | — — — 
wwe [эзе | — 
wwe fuser — (| — 
СС са — 
ЕР 
Ox10FF 

СІ ed 
omm [безе — | — 
mmc [verve sss — | — — 
ІШІН КЛ: Ж: — | — 
www [veo sms — | — 
nme [эз | — 
жне Диев — | — — 
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6.12.6.4 


— ие ренип 
этш СИ ОИ 
oma СИИ ОИ 
oma ОИ И 
lomo ОИ И 
lomo ИИ И 
эзи ИИ ИИ 
юш шш П VI 


0x1140 ~ | MMU register 

0х119с 

0х11а0- | Reserved 

Ox11FF 

0х1200 ~ | PPA info buffer(128X32) 
0x13FF 

0х1400 ~ | DCT IQW buffer(128X32) 
0x15FF 

0x1600 ~ Reserved 

Ox17FF 

0x1800 ~ Frame address buffer(128X32) 
Ox19FF 


0x1A00~ CABAC context buffer(308X7) 
Ox1EDO 
Reserved | 


0х2000 ~ | VLD table buffer(656X32) 
ТЕНЕ! 


VSP GLB registers description 


6.12.6.4.1 GLB registers 


Offset 
Addr 


Name registers bits RAW | description 


0x00 


VSP_INT_STS Interrupt generated by 
hardware accelerators. 


BSM_BUF_OVF 


== 


0] ВО Bsm buffer in external 
memory overflow 


1] RO VLC current slice done. 
Only active in encode 
mode 


VLC_SLICE_DONE 


— 


V0.9 
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MBW_SLICE DON | [2] RO Reconstruct Data of 

E current Slice out Done 

PPA МВ DONE [3] RO PPA done of current 
MB 

VLD_ERR [4] RO VLD ERROR 

TIME_OUT [5] RO Time out of hardware 

VLD_SLICE_DONE | [6] RO VLD done of current 
slice 

MCU_WAKEUP [7] RO Wake up interrupt from 
ARM 

MBW_MB_DONE [8] RO One MB have been 
wrote out to external 
memory 

mmu_vaor_rd_int [10] RO 

mmu_vaor_wr_int [11] RO 

mmu_invalid_rd_int | [12] RO 

mmu_invalid_wr_int | [13] RO 

mmu_unsecure_rd_i | [14] RO 

nt 

mmu_unsecure_wr_ | [15] RO 

int 


mmu_paor_rd_int [16] RO 


mmu_paor_wr_int [17] RO 
[31:18] | RO reserved 
0х04 | VSP_INT_MASK R/W 
0x08 VSP INT CLR WO 
Ox0C | VSP INT RAW RO 
0х10 | AXIM ENDIAN . 
SET MB endian | [2:0] RAN 
Bs endian [5:3] RAN 
uv endian [6] RAN 
Cache disable [10] RAW | 1:disable MCA CACHE 
[15:12] | RW 
wch round mode [16] R/W | 1:round-robin; 0: fixed 
priority 
rch_round_mode [17] RAW | 1:round-robin; 0: fixed 
priority 
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[31:24] | RAW | reserved 


0x14 AXIM_BURST_ 
GAP 


Rch_burst_gap [15:0] RAW | Slow down by trans 
gap 
Wch_burst_gap [31:16] | RW | Slow down by trans 
gap 
0x18 AXIM PAUSE 
Rch vdb pause [0] RAV | ARVALID stop 
Wch vdb pause [1] RAW | AWVALID stop 
Reserved [31:2] RO 
0х1С | AXIM STS Axim busy [0] RO 
Axim wch busy [1] RO 
Axim rch busy [2] RO 


[31:3] RO Reserved 


0x20 VSP MODE 


VSP standard [3:0] R/W 100: H.264 
Work_mode [4] RW | 4:encode ; 0: decoder 
VLD_table_mode [6] RAN. | 1: software update the 

table 

0: hardware auto 

update table 
Auto_ck_gate_en [7] RAW | 1: enable Clock gating 
Cabac vlc. sel [9] R/W | O:select CAVLC; 
Pn_frm_sel [10] RAW | This bit only active in 


encode mode 

1: the reconstructed 
data of current frame 
won't be referred. 


0: 

mea_burst_inc_dis [11] Disable mea large 
burst 

rgb_endian [12] 1:RGBA; 
0:АНСВ; 

rgb2yuv mode [15:13] 000: R2Y 601 full 


001: R2Y 709 full 

010: R2Y 2020 full 
100: R2Y 601 reduce 
101: R2Y 709 reduce 
110: R2Y 2020 reduce 


cur data format [17:16] 2'h0:Y/UV420 2-plane 
2'h1:Y/U/V420 3-plane 
2'h2: RGB888 
2'h3:AFBC(RGB888) 
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eis_en [18] 
eis_grid_step [28:19] 
double_frm_en [29] Two frames with only 
one interrupt 
0x24 IMG_SIZE 
МВ Х МАХ [7:0] RW | MB number іп X 
directory 
MB_Y_MAX [15:8] R/W | MB number in Y 
directory 
ORIG IMG WIDTH | [24:16] | RW | Unit 8 BYTE(for 
encode only) 
[31:25] | RO reserved 
0x28 RAM_ACC_SEL Global setting rams 
SETTING_RAM_AC | [0] RAW | 1: access by hardware 
C_SEL accelerator; 
0: access by software. 
Reserved [31:1] RO 
0х2С | Reserved 
0x30 VSP_START 
VLD TABLE STAR | [0] WO Start to fetch VLD data 
T active 
DECODE START [1] WO | Active in decode mode 
ENCODE START [2] WO | Active in encode mode 
CACHE INI START | [3] WO | Start Cache initial 
[31:4] Reserved 
0x34 VSP_SIZE_SET | VLC_table_size [11:0] R/W | The size of VLC table 
in external memory. 
Unit: WORD; 
Nalu_bytes_high [13:12] RAW | High 2bit of nalu bytes, 
should be used 
together with VSP1’s 
nalu length[19:0] to 
from a 22bit 
nalu bytes. 
reserved [31:14] | RAW 
0x38 TIME OUT SET [31:0] R/W 
Ox3C | VSP CFGO FRM_TYPE [2:0] RAW |001 
01:Р 
10:В 
Max_mb_num [15:3] RAV | MB number in current 
slice or frame 
Slice_num [24:16] | RW 
SliceQP [30:25] | RW | Qp value 
К will active in both 
decode and encode 
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mode. 
Deblocking_eb [31] R/W | 1: enable de-block 
mode 
0x40 VSP_CFG1 
Nalu_length [19:0] RAV | Unit: BYTE 
Num_MB_in_GOB [28:20] | RW 
Num_MBline_in_GO | [31:29] | RW 
B 
VSP_CFG{1(in Skip_thresh | [7:0] RW 
encode mode) old 
Ime 16X16 | [11:8] RAW | Less than 8 
_тах 
Ime 8Х8 т | [15:12] | RW | Less than 3 
ax 
Іргеа mode | [24:16] | RW | IEA prediction mode 
. cfg[8:0] setting 
[8]: Chroma mode DC 
[7]:Chroma mode H 
[6]:Chroma mode V 
[5]:4x4 mode DC 
[4]:4x4 mode H 
[3]:4x4 mode V 
[2]:16X16 mode DC 
[1]:16X16 mode H 
[0] 16X16 mode V 
MB Qp [30:25] | RW | Qp of cur МВ 
Bsm byteali | [31] RAW | 1:hardware auto 
gn mode bytealign at the end of 
each slice, 
Only for Encode mode 
0x44 VSP CFG2(dec 
ode moog First mb х | [6:0] | RW 
[7] RO Reserved 
first_mb_y [14:8] RW 
Мса vp8 biliner en | [15] R/W 
first_mb_num [28:16] | RW 
Ос 1264 scale en | [29] RAN 
MCA roundi | [30] RAW | MCA only 
ng type Rounding sel for 
mpeg4 
Ppa info vdb eb [31] RAW | 1: PPA need write MB 
info to DDR 
VSP CFG2(in last mb y [6:0] RAW | The last MB in Y 
encode mode) direction 
[7] RO Reserved 
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first mb_y [14:8] R/W | The First MB in Y 
direction 
MCA vp8 biliner e | [15] R/W | Reserved 
n 
CUR_IMG_ST_X [25:16] | RW | Horizontal start position 
of cur image; unit:2 
pixel 
Ос 1264 scale en | [29] RAW | For DCT 
MCA_roundi | [30] RAW | Рог MCA only 
ng Туре 
Ppa_info_vdb_eb [31] RAW | 1: PPA need write MB 
info to DDR 
0x48 VSP_CFG3 [31:0] RAN 
VSP CFG3(enc used [15:0] 
сас modaj [16:20] | ВО | Reserved 
CUR IMG ST Y [27:21] | ВАМ | Start position of y, unit 
2 pixel 
[31:28] | RO Reserved 
0х4С | МВР СЕС4 [31:0] RAN 
encode mode used 
0x50 VSP CFG5 [31:0] RAN 
encode mode used 
0x54 VSP CFG6 [31:0] RAN 
VSP_CFG6(enc | second fme quar d | [30] RAW | 1:disable Pn frame 
ode mode) is fme quarter search in 
second frame 
Note: if P frame, it 
must't be set 1 
fme quar dis [29] RAW | 1: disable Pn frame 
fme quarter search in 
first frame 
Note: if P frame, it 
must't be set 1 
vsp_pitch_en [28] R/W 
vsp_pitch_sel [27] RW | 0:1024 1:2048 
rgb_swap [26:24] | RW | 0:RGB 1:RBG 2:GRB 
3:GBR 4:BGR 5:BRG 
Reseved [23:15] | RO 
second_pn_frm_sel | [14] R/W 
second_Qp_mb [13:8] R/W 
second_Qp_in [7:2] R/W 
second_frm_type [1:0] R/W 
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0x58 | VSP_CFG7 [31:0] | RW 
VSP CFG7(enc | ев pos у [31:16] | ВАМ | Vertical start position of 
ode mode) eis cur image; unit: 1 
pixel 
eis pos x [15:0] RAW | Horizontal start position 
of eis cur image; unit: 1 
pixel 
0х5С | VSP CFG8 [31:0] | RW 
VSP CFG8(enc | iw [23:12] | RAW. | picture width, only for 
ode mode) eis 
in [11:0] R/W picture high, only for 
eis 
0x60 BSMO ҒАМ AD | Bsm bufO frm addr | [28:0] | R/W 
DR 
0x64 BSM1 FRM AD | Bsm bufO frm aadr | [28:0] RAN 
DR 
0x68 | ADDR IDX CF | Адаг 0 idx15[1:0], | [31:30] | R/W 
500 Addr I0 idx4, [29:24] | RW 
Аааг 10 idx3, [23:18] | RW 
Addr 10 idx2 [17:12] | RW 
Аааг 0 idx1, [11:6] | RW 
Addr_l0_idx0[5:0], [5:0] R/W 
Ox6c | ADDR_IDX_CF | Addr_l0_idx15[3:2], | [81:30] | RW 
a Аааг 10 idx9, [29:24] | RW 
Аддг 0 idx8, [23:18] | RW 
Adadr 0 idx7 [17:12] | RW 
Аааг 10 idx6, [11:6] | RW 
Аааг 10 idx5[5:0], [5:0] R/W 
0x70 | ADDR_IDX_CF | Addr_l0_idx15[5:4], | [81:30] | RW 
Ge Addr_idx14, [29:24] | RW 
Addr_idx13, [23:18] | RW 
Аааг 14х12 [17:12] | RW 
Addr_idx11, [11:6] | RW 
Addr_idx10[5:0], [5:0] R/W 
0x74 | ADDR_IDX_CF | Адаг 11 idx15[1:0], | [81:30] | RW 
is Addr 11 idx4, [29:24] | RW 
Addr |1_1ахз, [23:18] | RW 
Addr 11 idx2 [17:12] | RW 
Addr 11 idxt, [11:6] | RW 
Addr 11 idxO[5:0], [5:0] R/W 
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0x78 | ADDR IDX СЕ | Адаг 11 1ах15[3:2], | [81:30] | RW 
ш Addr |1_1ах9, [29:24] | RW 
Addr 11 idx8, [23:18] | RW 
Addr_|1_idx7 [17:12] | RW 
Addr 11 idx6, [11:6] | RW 
Addr 11 idx5[5b:0], [5:0] R/W 
0x7C | ADDR_IDX_CF | Addr_l1_idx15[5:4], | [81:30] | RW 
ез Аааг 11_іах14, [29:24] | RW 
Addr I idx13, [23:18] | RW 
Аааг 11 idx12 [17:12] | RW 
Addr_|1_idx11, [11:6] | RW 
Addr |1_1ах10[5:0], | [5:0] RAN 
0x80 IMCU STS IMCU START [0] RO 
[31:1] RO reserved 
0x84 | МР CFG9 [31:0] | RW 
0x88 | МР CFG10 [31:0] | RW 
Охвс VSP_CFG11 target mb bits [31:16] | RW | mbrc target mb bits 
residual pixel y [15:12] | RAW. | incomplete block in 
vertical bottom 
Reseved [11:2] RO 
mp4 iqt sat en [1] RAN 
mbrc en [0] RAN 
0x90 VSP CFG12 Reseved [31:12] | RO 
Wr qos [11:8] R/W | awqos, default 1 
rd qos h [7:4] RAW | argos high level, 
default 7 
rd qos | [3:0] RAN m low level, default 
0x94 VSP_CFG13 VSP_cg_disable [31] RAW | 1’b1, don't use vsp 
clock gate 
VSP time disable [30] RAW | 1’b1, don't use vsp time 
mbrc ар range [29:24] | RW | (ар init- qp range ) <= 
qp <= (др init + 
qp range ) 
virtual buf size [23:0] RAW | mbrc virtual buf size 
0x98 VSP CFG14 enc snu en [31] АЛМ | use in h264 encoder 
intra cost plus [27:25] | RW | add more 1024“ 
intra cost plus to intra 
cost 
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enc_slice_ bits [24:0] R/W | use in 1264 encoder 
0х9с VSP_CFG15 Reseved [31] RO 
snu_last_mb_y_fme | [30:24] | RO The last MB in Y 
direction 
Reseved [23] RO 
snu_last_mb_x_fme | [22:16] | RO The last MB in X 
direction 
Reseved [15] RO 
snu_first_mb_y [14:8] R/W | The First MB in Y 
direction 
Reseved [7] RO 
snu first mb x [6:0] RAW | TheFirst MB in X 
direction 
Оха0 VSP_CFG16 slice_whole_qp[31:0 | [31:0] RO acc qp in the slice 
] 
Oxa4 VSP_CFG17 Reseved [31:16] | RO 
Reseved [15] RO 
snu last mb y vlc [14:8] RO The last MB in Y 
direction 
Reseved [7] RO 
snu last mb x міс [6:0] RO The last MB in X 
direction 
Reserved 
0x100 | УӘР DBG STS 
Mbw ара, info [31:16] | RO 
CUR MB X [15:8] RO 
CUR MB Y [7:0] RO 
0х104 | VSP DBG STS | Reserved [31:0] RO 
1 
0x108 | УӘР DBG STS | VLD рва STS [31:0] RO 
2 
0x10C | VSP DBG STS | Reserved [31:0] RO 
3 
0x110 | VSP_DBG_STS | PPA DBG STS [31:0] RO 
4 
0x114 | VSP DBG STS | Reserved [31:0] RO 
5 
0x118 | VSP DBG STS | Reserved [31:0] RO 
6 
Ox11C | VSP DBG STS Reserved [31:0] RO 
7 
0x120 | V8P рва STS | МВС DBG STS [31:0] RO 
8 
0x124 | VSP DBG STS | DBK DBG STS [31:0] RO 
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9 
0x128 о МЕАО DBG 5175 [31:0] | RO 
0x12C а [31:0] | RO 
(MEA1_DBG_ST 
S) 
0х130 | VSP_DBG_STS || reserved [31:26] | RO 
uns, PARTITION_MODE | [25] RO 
S) IS_INTRA [24] RO 
FME_CUR_RBUF_ | [23] RO 
RDY 
FME FBUF RBUF | [22] RO 
RDY 
MEA PARA RDY [21] RO 
MEA PBUF RDY [20] RO 
MEA CBUF RDY [19] RO 
FME STATE [18:16] | RO 
Reserved [15:14] | RO 
INTRA NUM [13:0] RO Intra MB numbers in 
current frame 
0х134 | VSP DBG STS | Reseved [31:0] RO 
13 
Reserved 
0x140 | MMU EN Reserved [31:5] RO 
mmu vaor bypass | [4] RW default value 1 
en 
mmu busy [2] RO 
mmu cg en [1] RW default value 1 
mmu en [0] RW 
0x144 | ММУ UPDATE | mmu clr [0] WC 
0x148 | MMU MIN VPN | Reserved [31:21] | RO 
mmu min vpn [20:0] RW 
0х14с | ММУ VPN RAN | Reserved [31:16] | RO 
GE mmu_range_vpn [15:0] RW reset value is16’hffff 
0x150 | MMU PT ADDR | Reserved [31:21] | RO 
mmu base ppn [20:0] RW 
0x154 | MMU FAULT P | Reserved [31:21] | RO 
AGE mmu_default_page_ | [20:0] RW 
ppn 
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0x158 | MMU_VAOR_A [20:0] RO 
DDR_RD 

0х15с | MMU_VAOR_A [20:0] RO 
DDR_WR 

0x160 | MMU_INV_ADD [20:0] RO 
R_RD 

0х164 | MMU_INV_ADD [20:0] ВО 
АМА 

0х168 | MMU_UNS_AD [20:0] ВО 
DR_RD 

0х16с | ММО UNS AD [20:0] RO 
DR WR 

0х170 | ММУ MISS CN | mmu miss cnt wr [31:16] | RO 
T mmu_miss_cnt rd [15:0] RO 

0x174 | MMU_PT_UPDA | Reserved [31:4] RO 
TE_QOS я 

mmu pt update qo | [3:0] RW default value 4'd7 
S 

0x178 | MMU VERSION | mmu version [15:0] RO default value 16'h0100 

0x17c | MMU MIN PPN [12:0] RW 
1 

0x180 | MMU_PPN_RAN [12:0] RW 
GE1 

0х184 | MMU_MIN_PPN [12:0] RW 
2 

0х188 | MMU_PPN_RAN [12:0] RW 
GE2 

0х18с | MMU_VPN_PAO [20:0] ВО 
R_RD 

0x190 | MMU_VPN_PAO [20:0] RO 
R_WR 

0х194 | MMU_PPN_PAO [12:0] ВО 
R_RD 

0х198 | MMU_PPN_PAO [12:0] ВО 
А WR 

0х19с | ММУ REG AU | Reserved [31:1] RO 
"MEE mmu reg auth [0] RW 

0х1с0 | DEINT START deint start [0] WC 

0х1с4 | DEINT TOP SA RO 
D 

0х1с8 | DEINT BOT SA RO 
D 


Context for увр config registers (CFG3 - CFG9): 
For H.264 decoder 
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Offset | Name registers bits RAW | description 
Addr 
0x48 VSP_CFG3 ALPHA_OFFSET[4: | [4:0] RAW | For ОВК Only 
0] 
BETA_OFFSET[4:0] | [9:5] R/W | Рог ОВК Only 
constrained_intra_pr | [10] RAV | 1: INTRA MB only сап 
ed_flag predicted by pixel in 
Intra МВ. 
direct_spatial_mv_pr | [11] RAW | Indicate the prediction 
ed_flag mode in B direct mode: 
1: spatial mode 
direct_8x8_inferenc | [12] RAN 
e flag 
Transform 8x8. mod | [13] RAN 
e flag 
Entropy coding mo | [14] RAW | 0:CAVLC 
de_flag 1:CABAC 
MCA_weighted_en [15] RAN 
Weighted pred flag | [16] RAN 
Weighted bipred id | [18:17] | RW 
Disable deblocking | [20:19] | RW 
filter idc 
[31:21] | RO Reserved 
Ох4с VSP_CFG4 Chroma_qp_index_ | [4:0] RW 
offset 
Second Chroma qp | [9:5] R/W 
_index_offset 
Num refidx IO activ | [14:10] | RW 
e minus1 
Num refidx 10 activ | [19:15] | RAW 
e minus1 
ListO size [24:20] | RW 
List size [29:25] | RW 
[31:30] | R Reserved 
0x50 VSP_CFG5 Cur_poc [31:0] R/W 
0x54 VSP CFG6 List1 idxO0 map[4:0] | [4:0] R/W 
List1_idx1_map[4:0] | [9:5] RW 
List1 idx2 map[4:0] | [14:10] | RW 
reserved [15] R 
List1 idx3 map[4:0] | [20:16] | RW 
List1_idx4_map[4:0] | [25:21] | RW 
List1_idx5_map[4:0] | [30:26] | RW 
reserved [31] RW 
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0х58 | VSP_CFG7 List1_idxO_map[4:0] | [4:0] | RW 


List1_idx1_map[4:0] | [9:5] RW 


List1_idx2_map[4:0] | [14:10] | RAV 


reserved 


[15] R 


List! idx3 map[4:0] | [20:16] | RAV 


List! idx4 map[4:0] | [25:21] | RAW 


List idx5 map[4:0] | [30:26] | RW 


reserved 


[81] R/W 


6.12.6.4.2 PPA INFO BUF 
RAM address: 0x1200 ~ Ox13FF; 
Size: 128X32 


OFFSET ADDR description 
0 1510 POC[0][31:0] 
1 ListO POC[1][31:0] 
16 List POC[0][31:0] 
31 List POC[15][31:0] 
32 [15:0] : ListO longterm[15:0]; 
[31:16] : List1 longterm[15:0]; 
33 (16'd0, 
chroma log2 weight denom[7:0], 
Гита 1092 weight denom[7:0]) 
34 8'dO,V weight IO[0],U weight 10[0], Y weight lO[0] 
35 8'а0,У offset 10[0], 0 offset 10[0], Y offset IO[0] 
36 8'а0,У weight 10[1],0 weight 10[1], Y weight 1011] 
37 8'dO,V offset 10[1], Ч offset 10[1], Y offset 10[1] 
96 8'а0,У weight H[15],U weight I1[15], Y weight 11[15] 
97 8'dO,V offset 11[15], U offset 11[15],Ү offset 11[15] 
98-127 reserved 
6.12.6.4.3 DCT IQW BUF 
RAM address: 0x1400~0x15FF; 
Size: 128X32 
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6.12.6.4.4 FRM ADDR BUF 
RAM address: 0x1800-0x19FF 
Size:128X32 
offset Frame index Description 
0x000 ~ Frm addrO Start address of reconstruct frame Y 
0x07C Frm_addr1 Start address of reconstruct frame UV 
Frm_addr2 Start address of reconstruct frame information 
Frm_addr3 VLC table start address 
Frm_addr4 Partition info for MPEG4 or REAL 
Frm_addr5 Real update start address for intra 
Frm_addr6 Real update start address for inter 
Frm_addr7 reserved 
Frm addr8 Start address of current frame Y, for encode 
only 
Frm addr9 Start address of current frame UV, for encode 
only 
Frm addr10 
Frm addr11 
reserved 
Frm addr28 Reserved 
Frm addr29 Reserved 
Frm addr30 Reserved 
Frm addr31 Reserved 
0x080 - Frm addr47 -32 start address of Reference list0 frame Y, 
0x0BC unit: DWORD 
0х0С0- Frm_addr63 ~48 start address of Reference 151 frame У, 
Ox0FC unit: DWORD ( 
0x100 ~ Frm_addr79~64 start address of Reference list0 frame UV 
0x13C 
0x140 ~ Frm_addr95~80 start address of Reference list1 frame UV 
0x17C 
0x180 ~ Frm_addr111~96 Start address of reference 1510 frame 
0x1BC information 
0x1C0 ~ Frm_addr127~112 Start address of reference list1 frame 
0x1FC information 
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6.12.6.5 BSM control registers 


base address: vsp base address + 0x8000; 


= emm 
ою ЕО | 
pm [muc — | — —  — 
Oo [esmorenate — | — — 
oso [www И 
ow Двина Oooo o o o 
mw [moms — | —  1- 
ow [esmo — | — — _ 
oc [esmo | —— _ 
om вит — —  — | — 1 
om [вм кн — | SSS 
СИСА НИ 
ас СООО ОО 
ою r 
ow [muro ООО ООО 
О | N ОИ 


6.12.6.6 BSM control registers description 


6.12.6.6. 1 BSM CFGO 


Description : BSM configO register; 


[moo — Гази отво овадани ои | 8940768] 
Cm [9 [9 [2 [2] 2 е [5 а Та [= [= [o | s [тв | [6] 


BUF | BUF 
0A 1A Reserved BSM BUF SIZE 
CT CT 


Type 


SZ маю 
Ceea e a USOS UR ЗЕЕ FSI RT atid RE EI 


BSM_BUF_SIZE 


Name 
ве Ke [o [oo [s [os s [s e oo e os I 
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Field Name Type | Reset Description 
Value 


BUF0_ACT [31] R/W 1: buffer is active, 0: buffer is inactive; 
This bit can be set by software, and clear by 
hardware; 
(video should only use buff0, but for error 
conditions that buffer switch to buff1, both buff 
can be set to active ) 


BUF1_ACT [30 |RW |o — [|t:bufferis active, 0: buffer is inactive; 
[mee онов 
BSM BUF SIZE [21:0] 22'h3FFFFF | Bits stream size; unit : byte, 


6.12.6.6.2 BSM CFG1 


Description : BSM config1 register; 


|оха | BSM config1 register(reset 0х0000 0000) В5М СЕСІ 


Reserved OFFSET_ADDR 


OFFSET_ADDR 


Field Name Type | Reset Description 
Value 
DESTUFFING_EN д __ 1: De-stuffing enabled in decode mode; 


STARTCODE_CHK а 1: enable STARTCODE check mode for 
H264DEC е — 


Dag [21 я 2210 езш с address in stream buffer, unit: byte 


6.12.6.6.3 BSM_OPERATE 


Description : BSM operate register; 
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| Bit | зт [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ші <L—— 2 2 
пе | o | Ыт [LE 
| пеге: ë • | о | о | o | ЕМИ C C O ИРЕ 
| Bit [15 | та | 1з | 12 | 11! | ој 9 | 8 | 7 | 6 [ 85 | 4 | 3 2 то | 

и BYT | cou | asm | вѕм 


N USH 


Field Name Type | Reset Description 
Value 


[mea |o рана 


OPT_BITS [29:24] | R/W Number to be flushed, shown or written. Max 
value is 32 


ee a вам _ 
BYTE_ALIGN ІІ wo = Byte align bitstream 
COUNT_CLR а wo | Clear the counter of BSM 


BSM_CLR [1] WO Encode: Move data remain in data to external 
memeory; 
Decode: clear fifo; 


BSM_FLUSH Io [мо о | Remove n bits from bit stream. 


6.12.6.6.4 BSM_WDATA 


Description : BSM write data register; 


BSM write data register(reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm PA 


BSM_WDATA 
м м 


BSM_WDATA 
Type 


ceee Е ЕЕ ЕЧ ЕШ ЕВС: e 0 8А 


Field Name Type | Reset | Description 
Value 
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6.12.6.6.5 BSM_RDATA 


Description : BSM read data register; 


СИСТИНА | — msm од 
Се Гэ Гэ а ав е е е 2 е [= и [ж [з [в [т [л] 
C SCR 


пук _______________ _____-____-._ 
ІС ЗКБЕЗЕБЕНЕИЕИЕЛЕНЕНТЖЕНЕНЕЖЕЕКЕКЕ 
ГИ rs a ЕЛЕНЕ a y: 


BSM_RDATA 


BSM_RDATA 
i ЗОРИН 


Field Name Type | Reset | Description 
Value 


BSM_RDATA [91:0] Ro jo | 32 bit data to be add to the bit stream. 


6.12.6.6.6 TOTAL_BITS 


Description : Total bits register; 


Се To [= 2 [ав е е е [ж] [= [и [ж [з el Ге 
ruwa 


Reserved TOTAL BITS 


-______-_ w 
| пеге:  ДҙДҙ ә  4.ЛДҘ;ҢШҢ6ҢҒНЕНИНЕНЕВЕНЕНЕНИН 
Lei И АЕНЕ imi 
[Name fs | 


TOTAL_BITS 


ва | Го С С С С ОС ОСЗ ОСЗ e ОС ОСИ e oo To 


Field Мате Type | Reset | Description 
Value 
[ | no |o аа 
BSM_RDATA [24:0] Rw |o | Total bits to be add to or removed from bit stream 


6.12.6.6.7 BSM_DBG0 
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Description : BSM debug 0 register; 


BSM debug0 register(reset 0х0000_0000) BSM_DBGO 


| ви |з | зо | 29 | 20 | 27 | 26 | 2s | 24 | 23 | 22 | 21 | 20 19 | 18 | dT 16, 


E 11 
BSM STATE Reserved 
кто EUN 
BSM 
BSM_SHIFT_REG Reserved Ex. ш Reserved BSM_FIFO_DEPTH 


| Туре | 


Field Мате Type | Reset | Description 
Value 


BSM_STATUS [31] Encoding: 1: Inactive, no left bits in BSM 
Decoding: 1: BSM is ready for SW operation 


выт [oz |2 [ми пл 


DATA_TRAN = 0: bsm is idle, clear action is enabled 
1: bsm is transferring data, bsm clear action is 
disabled 


[wes [w онно 
[SSM SAT AES пола но [0 | Tre it amoun ras been sited onal bam | 
С CC пъ 


DSTUFFING_LEFT_CNT О remained data cnt in (de-) stuffing module, unit 
Byte 


ра Fo esa 
BSM_BUF_SEL (1 [RO јо | Ping pong buffer select 
BSM FIFO DEPTH [30] |RO |o | Current depth of BSM fifo 


6.12.6.6.8 BSM DBG1 


Description : BSM debug! register; 
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са [9 9 [25 [2] 2 [25 [25 а Та [2 [= [9 [зэ [тв [зт [ | 
маме | == — 


Reserved 


Reserved 


== Pee oN 
Value 

x ora [Rofo [Rem | 

[STARTGODE FOUND па [no | (залови | 

(вм уов meo Ша [Ro | онакав неволи 

төм пето EMPTY m [но |o |аевиняғоелруію | 


6.12.6.6.9 BSM_RDY 


Description : BSM ready register; 


[a [Esm reaa дни a — — | — вино 
Cm [s Tw] ав е е е | |» [= [и [ж [з ет [ 
C | FT 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
СЕБ 0) 


BSM_RDY 0:Software can't access BSM internal FIFO(it’s 
full/empty) 
When SW will read/write BSM fifo(access 0x08 
reg), this bit should be checked first 
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6.12.6.6.10 BSM_UEV_SEV_RD 
Description : BSM UEV SEV read register; 


ЕЕЕ ТСИ BSH.UEV-SEV-PD 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[Rene [Re 


Reserved 


SEV | UEV 
= | RD | RD 


Field Name Type | Reset | Description 
Value 
[ists no o [ne SSC 
UESEV_ERR 2] |во fo | Error of UE or SE 
SEV_RD ІШ [RO Jo | Write 1 to start bsm to decode ЗЕ V syntax 
UEV_RD (0 во JO | Write 1 to start bsm to decode UE_V syntax 


6.12.6.6.11 BSM_UESEV_RDATA 
Description : BSM UESEV read data register; 


[mus — Гази UESEVresd data esintorfost 0000-0000) | PSMUESEV-RDATA 
са [9 9 [9 [2 [27 [25 [25 [2 [ [2 212 ее [ v [ | 
Я ООО 


UESEV_RDATA 
nee a 
ДР a ПЕВА РИС | | Paes eae Eee 
ШІН ДЕСЕН ЕЛЕЦЕНЕ НЕШЕ EG ce I e Е РЕА |К 
тше Һәунма | 


UESEV_RDATA 


wef SOS 
пе В ОС ОС СО С СО ОСЗ ОС ОС ОС ОС О oo С 


Field Name Type | Reset | Description 
Value 


UESEV_RDATA [31:0] |RO |o | UEorSE value, signed int 
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6.12.6.6.12 DSTUF NUM 


Description : De-stuffing num register; 


са [э [= [= [m [z [2 [s [2 [в 2 е [ж ее [т [в 
"| 


Reserved 


Reserved DSTUF_NUM 


т” ИЕ - j 
L3 /ЕЕНЕНЕНЕНЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 

Value 
| es [Rofo [nes ^ — — 
DSTUF NUM [7:0] во |0 | De-stuffing byte number 


6.12.6.6.13 BSM_TOTAL_LEN 


Description : BSM total length register; 


[oss Гази ott ngthreisorreet дир | esm TOTAL LEN] 
са Г [9 | [2] 2] [5 [2 Та Гаа Га | е | v | 
ае esd 


Reserved BSM_TOTAL_LEN 
эе|ө 4 
a aS |S ISO EC Е Е ОВ Е ЕС Е ЕВС 


BSM_TOTAL_LEN 


ъ= ПИЕ __.____ 
Lo EEE ПН sue ПИ s 


Field Мате Type | Reset | Description 
Value 


— [21:0] 8 [Ro |° а Total len to next startcode In startcode check 
mode 


6.12.6.6.14 БВ5М NET LEN 


Description : BSM net length register; 
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O Гази попона regione йо оо Гази метте 
Са [s [9]2 [7 | | | [з | [ж [ш ее [в 
С r 


ti j 
Reset = ==  /ЕНЕБЕНЕШЕШЕШ 
ih s; P ЕРЕ 
[Name зм рр». | 


BSM МЕТ LEN 


Lam KENN 
пе В В ОС ОС С ОС ОС ОС ОС ОС ОС ОС О oe To) 


Field Name Type | Reset | Description 
Value 


[31:22] |RO |o [Reewed | [Reseved __ 0 з | 
— [21:0] Startcode check mode, net len inside total len 
Net len-total len-dstuf num-startcode len 


Manual mode read check register(reset 0x0000 0000) MM MODE RDY CHK 


|ж | 
in 
i G. G. 


Reserved 


m е Теһшеее 2 
Уаше 
ва [no ее | 
Мао овие ноу [п [но |o [indiate tne buferis eey | 
[PPa Peur mov [0 [Ro |o [indicate tne buferis eey | 
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Implementations 
DCT_TOP 
[Functions] 
Support H.264 IQ+IDCT in decode mode; 
Support H.264 DCT+Q in encode mode; 
e H.264 Dec: 
IQ+IDCT 
Y/UV - 4x4 : fixed point; with/without Y 4x4 or UV 2x2 DC Coef Hadamard 
Transform 
Y/UV - 8x8 : fixed point; 
е Н.264 Enc: 
DCT+Q and IQ+IDCT 
Y/UV - 4x4 : fixed point; with/without Y 4x4 or UV 2x2 DC Coef Hadamard Transform 
Overall DCT Mode: 
Y/UV - 4x4 : fixed/floating point; with/without Y 4x4 or UV 2x2 DC Coef Transform 
Y/UV - 8x8 : fixed/floating point; 
Y/UV - 4x8 : fixed point; 
Y/UV - 8х4 : fixed point; 
[Module I/F] 
DCT para buf 
— € vsp. dct [para_addr vsp. dtt. para. rdata 
ЖЕ | (кішіні р. det рага Мал vsp_dct_obuf0_rdy 
трети vsp_dct_obuf0_ack 
vsp_dct_obuf0_addr 
DCT vsp. dct. ibuf адаг DCT 
ibuf vsp. dct. obufÜ wen obuf0 
(1 12Х64) vsp. dct ibuf cen vsp_det_obuf0_cen (1 12X64) 
vsp_det_ibuf_rdata vsp_dct_obuf0_wdata 
—— 
work_mode: work mode узр dct obufl тау 
0 decode mode  vsp. standard VSP DCT TOP vsp. dct. obufl аск 
Цао СК. увр vsp. dct. obufl addr 
rst vsp n DCT 
vsp. dct obufl wen 
Әсі inter buf addr - = "m ee 
DCT Dct inter buf cen сезса ( ) 
inter Pret inter buf wen vsp. dct obufl wdata 
— inter buf. 
buf vsp. dct. ibuf wdata 
(128X64) (6 det ibut тала Det_264_blk_p* 
[55-264 Кр" 
DCT module will work in two mode; decode and encode; 
Decode mode: 
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DCT 
ibuf 
(112X64) 


=> 


IQT&IDT 


DCT TOP 


Encode mode: 
In encode mode, DCT should send out different data to two output buffer. One is for VLC, 


another to MBC reconstruct. 
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DCT 


— obuf0 


(112X64) 


h.264: 
DCT DCT 
1 Ви | Der 
| : DCT&QT (112X64) 
< —— — 
DCT 
Inter buf] 
(128X64) 
— DCT 
IQT&IDCT в obufl 
(112X64) 
DCT TOP 


this processing have been separated to two steps. Perform DCT&QT first. And store the result 
to DCT о БиЮ and DCT internal buf. Then do IQT& ТРСТ transaction from the inter buffer to 


DCT o bufl. 


DCT input & output buffer structure: 


Structure of IDCT input buffer: 


Structure of IDCT output buffer: 
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bit63 


bito 


dword15 


0 64 96 108 


64 bits 


bit63 


bitl6 


bitO 
dwordO dword3 dword4 dword63 


Structure of DCT output (encoder); 


64 bits 


bit63 


bitl6 


bito 


dword0 dword3 dword4 dword63 dword0 dwordl dword2 dwordl5 dwordO dwordl dword5 
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DCT Parameters (filled by PPA_TOP): 


ADRR h.264 decode h.264 encode 
0 Is_ipcm[18] Cur mb x[6:0], 
Skip idct[17] cur mb y[6:0] 

Is intra[16] 


dct size[15] 
need y hadama[14] 
cur mb x[13:7], 

cur mb y[6:0] 


1-7 Qp rem Y[2:0] Qp rem Y[2:0] 
Qp per Y[6:3] Qp per Y[3:0] 

Qp rem U[9:7] | Y quan inv shift[11:0] 

Qp per U[13:10] Y quan shift[3:0] 


Qp rem V[16:14] 
Qp per V[20:17] 


cbp bIk[25:0] Qp rem V[2:0] 
Qp per V[3:0] 

UV quan inv shift[11:0] 
UV quan  shift[3:0] 


Qp rem U[2:0] 

Qp per U[3:0] 

UV quan inv shift[11:0] 
UV quan shift[3:0] 


/IQp[6:0]X8 


//1/Qp[16:0]X8 
8 is_skip, is_ipcm 
15 intra 
9 
10X26 X 3 
[Handshake] 
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6.12.7.2 
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vsp. dct. ibuf ack/ 
Vsp dct obuf аск 


clk vsp 


Parameter 
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vsp. dct. para. тау 
buffer is ready 
After DCT parameter 


initialization, DCT 
vsp. dct. para. аск issues one cycle ACK 
vsp. dct. ibuf тау DCT input 


buffer is ready 


vsp. dct. общ тау DCT output 
buffer is ready 


After MBC process 


comp 
cycle ACK 


ete, issues one 


[Performance] 
Decode mode: 
MUST be less than 400 cycles per MB 


Encode mode: 

Н.264: 

MUST be less than 400 cycles per MB 
Others: 

MUST be less than 700 cycles per MB 


MBC_TOP 


[Functions] 

Н.264 Intra De-Prediction; 
Н.264 Intra Prediction; 

VC-1 De-overlap; 

Intra/Inter MB Compensation; 


е H.264 Dec: 

Same intra/inter block type in same MB 
Intra Block: Intra De-Prediction 

Inter Block: Compensation 

Intra Prediction Mode: 

У - 4x4 : 9 modes 

Y - 8x8 : 9 modes 

Y - 16x16 : 4 modes 

UV - 8x8 : 4 modes 

е H.264 Enc: 

Block-Unit Sequential 

Same intra/inter block type in same MB 
Intra Block: Intra Prediction and Intra De-Prediction 
Inter Block: Compensation 

Intra Prediction Mode: 

У - 4x4 : 3 modes 

У - 16x16 : 3 modes 

UV - 8x8 : 3 modes 


Overall Intra Prediction Mode: 
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Y - 4х4 : 9 modes or 10 modes (VP8) 
Y - 8x8 : 9 modes 

Y - 16x16 : 4 modes 

UV - 8x8 : 4 modes 


[module I/F] 
MBC Line buf 
onan | EM = 
mbc_para_rdy mbc_line_wen mbc Цпе wdata тке: Файн 
mbc para ack +  — 
put mbc para addr > 
и mbc_obuf0_addr 
mbc para cen = = MBC 
(64X32) . КЕГЕН mbc_obuf0_cen оБш 0 
—— № (48Х64) 
mbc_ibuf0_rdy mbe obuf0 сеп To DBK 
mbc_ibuf0_ack mbc_obuf0_wdata 
MBC . PM 
ibuf0 mbc_ibuf0_addr mbc_obuf0_rdata 
(56X128) mbc_ibuf0_cen mbc obufl rdy 
From IDCT mbc_ibuf0_rdata mbc obufl ack 
"T тіс obufl addr MBC 
S КУ» VSP_MBC_TOP < w ъ сп 
mbc_ibufl_ack mbc obufl cen 
MBC == Г > (56X128) 
ibufl mbc ibufl addr пои сеп To DCT 
_ibufl N 
(48X64) 26 : mbc obufl wdata 
Car bulicr mbc ibufl cen 
mbc ibufl rdata 
mbc ibufl rdy 
mbc. ibuf2 ack 
LE 
MBC bc ibuf2, addr MBC 264 BLK P* 
: qa 
ibuf2 mbc. ibuf2 wen —TVÚÓP¿.xy”u) 
(48X64) mbc_ibuf2_cen DCT_264_BLK_P* 
Prediction - 
Du bc ibuf2 wdata MBC_ENC_CBP 
mbc_ibuf2_rdata 
[Data memory buffer] 
МВС Ibuffer0: 54X128, ПОСТ buffer. This buffer consists of two 56X64. 
Data width: 128bits 
Y(32X128bit) U (8X128bit) V (8X128bit) reserved 
MBC Ibufferl/buffer2 : 48X64, MEA C buffer and P buffer; 
Data width: 64bits 
Y(32X64bit) U (8X64bit) V (8X64bit) 
MBC output buffer0: 48X64, ОВК buffer 
Y(32X64bit) U (8X64bit) У (8X64bit) 
MBC output buffer1: 56X128, DCT buffer, this buffer consists of two 56X64; 
Y(32X128bit) U (8X128bit) V (8X128bit) reserved (6X128) 
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[MBC Parameter buffer] 


0 MB_TYPE [0] ОЛМТЕВ; 
1: INTRA 


IS_IPCM [1] 0: normal 

1: IPCM frame 
MB_AVAI [5:2] bit0: top_right valid 
БИТ: top valid 

bit2: left valid 

bit3: top_left valid 


IPRED_TYPE [7:6] 00:4Х4; 

01:16X16 

10:8X8 

CHROMA_MODE [9:8] Chroma intra prediction mode. 

Real 8x8 chroma intra prediction mode 


MB_Y_ID [16:10] 


IS LAST MB [31] The last mb of a slice 


1 LUMA MODEO [31:0] Luma intra prediction mode for 16x16, 8x8 and 4x4. 
4x4 : 
іпіга4х4 pred bIkO[3:0] 


іпіта4х4 pred bIk7[31:28] 
8x8 : 
іпіга8х8 pred bIkO[3:0] 
іпіга8х8 pred blk1[11:8] 
16x16: [3:0] 


2 LUMA_MODE1 [31:0] Luma intra prediction mode for 16x16, 8x8 and 4x4. 
4x4: 
ntra4x4_pred_blk8[3:0] 


intra4x4_pred_blk15[31:28] 
8x8 : 
intra8x8_pred_blk2[3:0] 
intra8x8_pred_blk3[1 1:8] 


3 MB_CBP [23:0] | Coded block pattern for each 4x4 blocks when 4x4 
transform is used, 8x8 blocks when 8x8 transform is 
used. 


MB_X_ID [30:24] | Current MB number in horizontal direction | VP8 


SIZE : 4X32 


[Handshake] 
MBC check Ше mbc para buffer first. Fetch the parameters and initial the registers in MBC module, if 


the mbc_para_rdy is set. Check the relative data buffer ready according to the parameters. 
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mbc para rdy Parameter 


buffer is ready 
After MBC parameter 


initialization, DCT 
issues one cycle ACK 


mbc ibufO тау MBC input 
ufferO is ready 


SC9832E Device Specification 


mbc para ack 


mbc ibufl rdy 


MBC input 
bufferO is ready 
mbc ibufl rdy MBC output /” 
bufferO is ready 
mbc_ibuf0_ack/ After MBC process 
mbc_ibufl_ack/ complete, issues one 
mbc_obuf_ack cycle ACK 


clk_vsp 


Decode Intra/inter : 


Encoder mode : 


MEA 
СВОЕЙ DCT BUFO 


(48X64) ОСТ BUP) | 
- 54X64 DCT&QT 
DCT internal 
buf 


MEA DCT BUFI 


PEU (IDCT. BUF) IDCT&IQT 
(48X64) 34X64 


DCT TOP 


MBC 
MBC TOP О BUF 
Stage 1 108X64 
[Performance] 
Decode: MUST be less than 400 cycles per MB; 
Encode: 
Stage 0 + stage1: less than 200MB; 
6.12.7.3 DBK_TOP 
[Functions] 
H.264 Dec De-blocking, MB-Unit Pipeline 
[module ИЕ] 
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DBK 


Line buf 
(X4) 


; dbk line rdata 
dbk line addr dbk line cen үте 
dbk lide wen dbk line wdata dbk dbuf rdy 
. dbuf | 


dbk para rdy dbk dbuf ack 
dbk para ack dbk dbuf addr 
г — А 
pn i dbk para addr dbk dbuf wen `. 
“4 u: 
(64X3 2) dbk_para_cen dbk_dbuf_cen ( 108X64) 
e — — 9 
dbk para rdata Г DBK_TOP dbk_dbuf_wdata 
vsp. stan dard dbk dbuf rdata 
clk_vsp DBK 
rst_vsp_n «885 — — — а Tbuf 
(64X64) 
DBK Data buffer structure: 
Size: (16+8)X(16+8)X1.5X8=128X64 
16 pixel У 
4 pixel 
ОВК Inter buffer: 164X32 
DBK line buffer: 1920X8X1.5X6 
MB Parameters: 
H264 
0 {Is_last_mb[31] 
1’b0,cur_mb_x[13:7] 
1’b0,cur_mb_y[6:0]} 
1 bs h0[31:0]//[23:0] 
//[7:0]*4b 
//each 3b bs takes4b 
2 bs h1[31:0] 
//[15:8]*4b 
3 bs v0[31:0] 
4 bs v1[31:0] 
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5 {qp_top[5:0] 
qp_left[5:0] 


qp_cur[5:0]} 
(3140,15 14х4) 


Size: 8X32; 


[Handshake] 


After detected the dbk_para_rdy, fetch parameter from dbk_para_buf. And send ACK, after initialize. 
DBK start the processing after data buffer ready. And send one cycle dbuf ACK after current MB 
complete. Then check the dbk para buffer again for nest MB. 


dbk_para_rdy Parameter 
— 1 buffer is ready 
After DBK parameter 


dbk_para_ack 


initialization, DBK 
issues one cycle ACK 


dbk_dbuf_rdy DBK data 
---- 5: buffer is ready After DBK process po ————————— 
complete, issues one 


dbk_dbuf_ack 


clk_vsp 


cycle ACK 


[Performance] 
MUST be less than 700 cycles per MB; 
Hopefully can be 400 cycles per MB in h.264 3D mode; 


MCA_TOP 


[Function] 


H.264 Dec: 


Inter Prediction Mode: 


оф 


: 16x16: Skip 

: 16х16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction - 1510 

: 16x16: Skip 

: 16x16, 8x8: Direct 

: 16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction - 1510 or list1 
: 16х16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: biprediction 


Interpolation Feature: 
Y: 1/4 pixel: 6-tap filter 
UV: 1/8 pixel: bilinear 


Overall MC Mode: 
Inter Prediction Mode: 


P: 
: 16х16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction 
: 16x16: Skip 

: 16х16, 8x8: Direct 

: 16х16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: single prediction 
B: 


U UU U 


16x16: Skip 


16x16, 16x8, 8x16, 8x8, 8x4, 4x8, 4x4: biprediction 


Interpolation Feature: 


Y: 


1/2 pixel: 2-tap filter and bilinear 
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Y: 1/2 pixel: 4-tap filter 

Y: 1/3 pixel: 4-tap filter 

Y: 1/4 pixel: 4-tap filter 

Y: 1/4 pixel: 6-tap filter 

UV: 1/2 pixel: 2-tap filter and bilinear 
UV: 1/2 pixel: 4-tap filter 

UV: 1/3 pixel: 2-tap filter and bilinear 
UV: 1/4 pixel: 2-tap filter and bilinear 
UV: 1/8 pixel: 2-tap filter and bilinear 


MCA should include two pipe-line stage : 


MCA _ prefetch: fetch reference data via VDB interface, and prepare the data for next stage; 
MCA CAL: generate the prediction data; 


MCA_PARA_BUF 


у 

МСА 
о fbuf > pur 
> MCA VDB - 7Х7Х2--5- МСА CAL CSI 

AXIM X4 

МСА TOP 
A 
М 
FILTER_UNIT 
[module Interface] 
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mca obuf rdy 


mca, para rdy 
mca, obuf аск 
mca para ack 
mca, obuf addr 


para mca, para addr ---Ж- МСА 
buf mca_para_cen mca_obuf_wen obuf 
| Ооо 
mca, para rdata mca, obuf cen (48X64) 
— p 


mca_obuf_wdata 


vsp_mb_mx_x 


vsp_mb_mx_y ! mca_vdb_req 
МСА ТОР mca vdb frm id 
vsp. standard mca, vdb addr x 
пса усо асот хры 
clk_vsp mca vdb addr y 
rst vsp n mca vdb burst 
— p mca_vdb_line AXI. 
mca vdb П flg MASTER 
mca vdb uv flg 
mca vdb ack 
mca rfifo m 
mca rfifo emp 
mca, rfifo тала 
| | | | 
МСА МСА МСА 
Pre Бо Pre Бий! Pre_buf2 
MCA Parameters: 
Н.264 
0 cur mb x[6:0], 
cur mb Y[6:0], 
1 inter intra flag, 


mb. mode[1:0] 

submb mode 01:01 
submb mode 1[1:0] 
submb mode 2[1:0] 
submb mode 3[1:0] 
predflag LO 0 
predflag L1 0 
predflag LO 1 
predflag L1 1 
predflag LO 2 
predflag L1 2 
predflag LO 3 
predflag L1 3 

2 WO 0[7:0], W1. 0[7:0], 
ref idx 10 0[4:0] 

ref idx 11 O[4:0] 

3 WO 1[7:0], W1 1[7:0] 
ref idx 10 1[4:0] 

ref idx 11 1[4:0] 
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4 WO 2[7:0], W1_2[7:0], 
ref idx 10 2[4:0] 

ref idx 11 2[4:0] 

5 WO 3[7:0], W1 3[7:0] 

ref idx 10 3[4:0] 

ref idx 11 3[4:0] 


6 Mv xy 0[25:0] 
7 Mv xy 1[25:0] 
3 Mv xy 31[25:0] 
7 


Buffer size = 38Х26-19Х52 


h.264 MCA Para description: 


name descriptions 
WO 017:0) The м0 when (weighted. bipred idc--2) for mb рай 0 
W1_0[7:0] Тһе мл when (weighted. bipred idc--2) for mb part 0 
WO 1[7:0] Тһе м0 when (weighted. bipred idc--2) for mb part 1 
М1 1[7:0] Тһе мл when (weighted bipred 19с--2) for mb part 1 
WO 2[7:0] Тһе м0 when (weighted bipred idc--2) for mb рай 2 
W1. 2[7:0] The мл when (weighted bipred ібс--2) for mb part 2 
WO 3[7:0] Тһе м0 when (weighted bipred idc--2) for mb рай З 
М1 3[7:0] The мл when (weighted bipred idc--2) for mb рай З 
inter intra flag 1'b1: inter MB, 1'bO: intra MB 
mb mode[1:0] 0-16x16, 1-16x8, 2-8x16, 3-8x8 


submb mode 0[1:0] | If mb mode is З, then for mb part 0: 0-8x8, 1-8х4, 2-4x8, 3-4х4 
submb mode 1[1:0] | If mb mode is 3, then for mb part 1: 0-8x8, 1-8x4, 2-4x8, 3-4x4 
submb mode 2[1:0] | If mb mode is 3, then for mb part 2: 0-8x8, 1-8x4, 2-4x8, 3-4x4 
submb mode 3[1:0] | If mb mode is 3, then for mb part 3: 0-8x8, 1-8x4, 2-4x8, 3-4x4 


cur mb x[6:0] Mb horizontal location idx in picture 


cur mb y[6:0] Mb vertical location idx in picture 
predflag LO 0 Prediction flag of LO for mb part 0, 1: has LO MV, 0: No LO MV 
predflag L1 O Prediction flag of L1 for mb рап 0, 1: has L1 MV, 0: Мо L1 MV 
predflag LO 1 Prediction flag of LO for mb part 1, 1: has LO MV, 0: NoLO MV 
predflag L1 1 Prediction flag of L1 for mb part 1, 1: has L1 MV, 0: NoL1 MV 
predflag LO 2 Prediction flag of LO for mb part 2, 1: has LO MV, 0: No LO MV 
predflag L1 2 Prediction flag of L1 for mb part 2, 1: has L1 MV, 0: NoL1 MV 
predflag LO 3 Prediction flag of LO for mb part 3, 1: has LO MV, 0: No LO MV 
predflag L1 3 Prediction flag of L1 for mb part 3, 1: has L1 MV, 0: NoL1 MV 
ref idx 10 O[4:0] Refidx of LO for mb part 0 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1273 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


ref_idx_l1_0[4:0] Refidx of L1 for mb_part 0 
ref idx IO 1[4:0] Refidx of LO for mb part 1 
ref idx 11 1[4:0] Refidx of L1 for mb part 1 
ref idx 10 2[4:0] Refidx of LO for mb part 2 
ref idx 11 2[4:0] Refidx of L1 for mb part 2 
ref idx 10 3[4:0] Refidx of LO for mb part 3 
ref idx 11 3[4:0] Refidx of L1 for mb part 3 

Му xy. 0[25:0] Вк 4x4 0 MV 

Му ху 1[25:0] Вк 4х4 1 MV 
Mv_xy_31[25:0] Вк 4х4 31 MV 

Handshake: 


Begin to fetch data 


ж from AXI 
vsp_mca_para_rdy Parameter 
—— buffer is ready 
After DBK parameter 


initialization, DBK 
issues one cycle ACK 


vsp. mca dbuf rdy DBK data 
buffer is ready After DBK process 2-2 - 
complete, issues опе 
One MB data is ready 


cycle ACK 


увр mca, para аск 


vsp. mca, dbuf ack 


clk_vsp 


6.12.7.5 MEA_TOP 
Include MEA&IEA 


[Functions] 

MEA: 

H.264 Enc: 

H.264 baseline profile, Inter Block prediction; 


Inter Prediction Mode: 
Р: 16x16: Skip 
P: 16x16, 8x8 single prediction 
Interpolation Feature: 
Y: 1/4 pixel: 6-tap filter 
UV: 1/8 pixel: bilinear 


IEA: 

H.264 Enc: 

Intra Block: Intra Prediction 

Y - 4x4 : 9 modes 

Y - 16x16 : 4 modes 

UV - 8x8 : 4 modes 

Update the parameter buffer of DCT &MBC. 
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| 
| Cur MB 
| EE „ — ым 
| Bur (48X64) 
| 96X32 IEA 
| | 
| 
> cuoMB | 
Ping-pong | 
Buf | 
(48X64)X2 cm MB { МСА 
| Ping-pong Buf 
| Buf p= Зь- 
) 64х32. (48Х64) 
МЕА | | 
PRE Search | МЕА 
ЕЕТСН window ) MEA | (fraction) 
Buiter (integer) | 
(512X64X2) | 
Т | 
SW update | 
> buffer | Меа_ p- РРА para 
(128X64) 1 
| E БЕЗ 
І 
| Ping-pong Buf en 
| (112)Х80 
| | 
| 
| МЕА_ТОР | 
| - | ЕМЕ uv. fetch 
| 
| 
MEAO VDB- RD-IE MEA1_VDB_RD_IF 
[Module I/F] 
sa xm | sw [БЕ 
Bufferü | Buffer! 5. rad UV Вию 
(512X64) | (512X64) (48X54 = 


PPA_PARA_BUF 


cfg signals 
FME IME FME CUR MB 
Виго (integer) (fraction) DUSTA-BUE 
(112X80) 
FME MCA DATA 
Bufl BUF 
(112X80) 


у E 


MB MB MB B MB MB 
CO Вю | CO в | СІ Вию | СІ Вил | C2 Ви | C2 Вил 
(48X64) | (48X64) | (64X32) | (64X32) | (96X32) | (96X32) 


There are three pipe line stage in this module. Pre-fetch/IME/FME, are in the ME data flow. 
In Pre-fetch stage, fetch LUMA search window data and current MB data from DDR; 


In IME stage, integer motion vector searching. MB partition mode and integer pixel motion vectors will 
be decided; 
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In FME stage, fractional pixel location is decided to get the final motion vectors for each partition 
blocks. And the prediction MB would be generated for the next stage(include luma data and CHROMA 
data) . In this stage the CHROMA data should be fetched according to the result of IME search. Also 
at the same time intra estimation is processing. At the end inter/intra prediction mode will be decided. 


The MB pipes timing diagram as following shows: 


PPA parameters buffer in encode mode: 


Encode Mode 


H264 
0 cur mb x[6:0]; 
cur mb y[6:0]; 
is skip; 
is intra; 
mb partition; //0:16X16 1:4x4 in intra,8x8 in 
inter 
1 mv IO 0 x[9:0] | Intra pred modeO[31 
mv 10 0 y[8:0] | :0] 
2 mv 01 x[9:0] | Intra pred тоде1[31 
ту IO 1 y[8:0] | :0] 
3 mv IO 2 x[9:0] | chrom pred тоде[1: 
ту 10 2 y[8:0] 0] 
4 mv IO 3 x[9:0] 
mv IO 3 y[8:0] 
5 Qp 
37 
6.12.7.6 AXIM TOP 
[Function] 
High performance AXI Master (64 bit); 
Support endian adjustment for MB or bit stream. 
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Parsing VDB request in clk_vsp domain; 

Support two list direct access Cache for MCA read in decode mode; 
Support one list UV cache for MCA read in encode mode; 

MB and bit stream endian adjust; 

Support linear mode to access external memory; 

Support multiple VDB channel data access. 

Support Robin-round priority 


[Module I/F] 
Frm addr * mb endian pein bone 
bs endian X vlc endian -endian 
AXI WR CMD CH MB WR VDB. 
я------- 4 ТЕ 
AXI WDATA СН BSM VDB IF 
«-------- < ^ 
PPA_VDB_IF 
> 
AXI_RD_CMD_CH 
-- 
AXI RDATA СН 
VLC VDB IF 
clk_vsp АХІМ ТОР 
— ~ p MCA_VDB_IF 
~~ 
Rst_vsp_n 
— ве MEA_VDB_IF 
rch_burst_gap 
— yi А 
wch_burst_gap I Wishbone I/F 
> 
rch_vdb_stop D Wishbone I/F 
---------Б- 
wch_vdb_stop < > 
— TT 
other settings 
[Diagram] 
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ACLE MB_WR_REQ 
AYSYNC < 
ARESETn Am wqueue BSM_VDB_REQ 
(4x35) = = 
PPA_VDB_REQ 
<-> 
AWADDR CH AXI. 
AXIM WR INF ASYNC WCH. VLC_VDB_REQ 
AXI_WCH_FIFO VDBS «84 > 
= 4х67 
WDATA_CH D_wishbone 
< 
жана 
i RESNING MCA_VDB_REQ 
rqueue 
(4x35) 
MEA1_VDB_REQ 
mca_data_cache MEA0_VDB_REQ 
ARADDR_CH record_fifo 
— 4x12 BSM_VDB_REQ 
mca rfifo | — — № 
== /meal_rfifo 
AXI_RD_INF 4x64 AXI. PPA VDB REQ 
RCH. «<-> 
VDBS 
RDATA_CH — ait по VLC_VDB_REQ 
5 4-- 
I wishbone 
rch_data_fifo — 14 
D_wishbone 


VDB interface handshake: 


CLK 


XXX VDB REQ 


XXX VDB ACK 


XXX VDB ADDRX/ 
XXX VDB ADDRY/ X 


XXX VDB BURST/ 
XXX VDB LINE/ 
XXX VDB WR 


VALID N XXX 


XXX WFIFO WR 


XXX WFIFO WDATA Y VALID 


Y XXX x VALID 


XXX WFIFO FULL 


XXX RFIFO RD 


XXX RFIFO RDATA Y VALID Y XXX X VALID 


XXX RFIFO EMPTY 


6.12.7.7 VLD TOP 


[function] 

Support H.264 MB header parser. 

Support H.264 Entropy decode. 

H.264 base profile, main profile, high profile: 
CABAC decode, CAVLC decode, UVLC decode 
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Write out VLD result to VLD obuf according to following format; 


dwordO dwordldword2 dword3 


64 bits 


bitl6 


bitO 


dwordO dword3 dword4 dword63 dwordO dwordl dword2 dwordl5 dwordO dwordl dword5 


Prepare parameters for PPA para buffer; 


[Module ИЕ] 


VDB I/F: 


1 
2 
3 
4. 
5 
8 


Update VLD table from external memories via AXI; 
Update VLD cache buffer via AXI for REAL; 

Read information of reference frame; 

Store MB information of current frame; 

Update the VLC table at the begin; 


. Prepare VLC table buffer data and command buffer data for VLC in encode mode; 


6.12.7.8 VLC TOP 


V0.9 


[function] 
Support H.264 base profile CAVLC; 


H.264 Enc: 
CAVLC encode 
UVLC encode 
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Parser line 
buffer 
) BSM_ 
VLC_ MB header TOP 
PARA ---р- packer 
_BUF | 
VLC. VLC TOP таб 
iBUF m> В 
128х64 м 
H264 CAVLC MPEG VLC 
vsp glb regs 
VLD. TABLE VLD CBUF 
BUF (for cmd) 
VLC para buffer: 
H.264 
0 [27:22] mb qp delta:6b 
[20] is skip 16 
[18:12] сиг mb x :7b 
[10:4] cur mb y :7b 
1 | [15:10] mb. type:6b 
[8] is last mb: 1b 
[6] transform. size 8x8 flag:1b 
[5:0] CBP. BLOCK :6b 
2 | [17:16] intra chroma pred mode 
[15:0] prev. intra4x4 pred mode flag 
Or 
[1:0] іпіга16х16 luma pred mode 
3 [3:2] slice type 
[0] transform 8x8 mode flag 
[31:0]Global registers 
[26:14] туа 0 0 у 
[13:0] mvd IO 0 x 
6 | [26:14] mvd 10 1 y 
[13:0] mvd 0 1 x 
7 | [26:14] туа 10 2 у 
[13:0] mvd 0 2 x 
8 | [26:14] mvd IO 3 y 
[13:0] mvd IO 3 x 
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9 | [26:14] туа 10 4 у 
[13:0] туа IO 4 x 
1 | [26:14] туа 10 8 у 
З | [13:0] туа IO 8 x 
1 | [26:14] туа 0 12 у 
7 3:0] туй 10 12 x 
2 | [26:14] mvd 0 15 y 
О | [13:0] туа 10 15 x 
4 | [3:0] rem intra4x4 pred mode 0 
7 [7:4] rem intra4x4 pred mode 1 
[27:24] ет intradx4 pred mode 6 
4 | [8:0] rem intra4x4 pred mode 7 
8 [7:4] rem intra4x4 pred mode 8 
[27:24] rem intra4x4 pred mode 13 
4 | [8:0] rem intra4x4 pred mode 14 
9 


[7:4] rem intra4x4 pred mode 15 
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AC/DC line buffer 


Parser line Context buffer 
buffer 308X7 
VLD_TABLE 
BUF <> 
H_parser H_VLD ylc. obuf. rdy 
vlc obuf ack VLD_ 
— > OBUF 
BSM_ M_parser M_VLD 128x64 
TOP > 
VLD_TOP 
lc para buf rd 
R. parser R_VLD mpm Ue 
VSP VDB I/F ве PARA 
AXIM m -BUF 
V_parser V_VLD 
vsp_glb_regs 
REAL_TABLE VLD_CBUF 
(960X44) (for real only) 


6.12.7.9 PPA_TOP 


In charge of parameter parser, and prepare parameters for different accelerators. Include DCT_TOP, 
MBC_TOP, MCA_TOP,DBK_TOP. 


H.264 Decode: 

е MV prediction decode 

@ Intra mode prediction decode 

е BS calculate 

е Ор calculate 

е Generate parameter for DCT, MCA, MBC and ОВК buffer. 
H.264 Encode: 

е BS calculate; 


е Ор calculate; 
€ Generate MVD for VLC; 
е Generate parameter for MBC, DCT, ОВК and VLC buffer. 


[Module I/F] 
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MB info 
Line buffer 


mu 


DCT para UF DCT 
Fillby VLC Para 
PPA » buffer 
para 
МСА/У 
MCA para I/F LC 
vsp_standard Para 
buffer 
PPA_TOP 
clk_vsp 
ЕСТІП MBC para ИЕ n 
. buffer 
glb config 
— 5 
DBK para I/F DBK 
Para 
buffer 
| PPA VDB I/F 
AXIM I/F 
Encode: 
MB info 
Line buffer 
Fill by EA_TOP 
ill by ВА ' РРА | |_____-- 00 
рага рага 
vsp_standard 
sia PPA_TOP 
rst vsp n 
DBK para I/F DBK 
glb config Para 
buffer 
| PPA VDB I/F 
AXIM I/F 
[Handshake] 
PPA input parameters in decode mode : 
H264 
0 cur mb x[6:0] 
cur mb y[6:0] 
mb type[5:0] 
1 sub mb type[0][3:0] 
sub mb type[1][3:0] 
sub mb type[2][3:0] 
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sub_mb_type[3][3:0] 
is_skip; 
mb_qp_delta[5:0] 


2 transform size 8x8 flag 
CBP BLK[23:0] 
3 intra chroma pred mode[1:0] 


prev іпіга4х4 pred mode flag[15:0] 
prev іпіға8х8 pred mode flag[3:0] 


4 rem іпіга4х4 pred | rem intra8x8 pred m ref idx IO O[3:0] 
mode 0[2:0] ode 0[2:0] ref ах 10 1[3:0] 
ae 3s ref idx Ю 2[3:0] 
rem іпіга4х4 pred | rem intra8x8 pred m ref idx I0. 3[3:0] 
mode 7[2:0] ode 3[2:0] 707% 
5 гет intra4x4 pred __ ref_idx_l1_0[3:0] 
mode 8[2:0] ref idx 11 1[3:0] 
se ref idx |1 2[3:0] 
rem intra4x4 pred _ ref idx ИМ 3[3:0] 
mode 15[2:0] в _ 
6 mvd_l0_0_x[12:0] 
тма I0 O y[12:0] 
2 туа 10 15 x[12:0] 
1 туда 10 15 y[12:0] 
2 туа 11 0 x[12:0] 
2 mvd I1 0 y[12:0] 
3 туа И 15 x[12:0] 
7 туа И 15 y[12:0] 
Size = 38x26XN= 19X52XN 
PPA input parameters in encode mode: 
Support P and I fame; 
Support 16X16, 8X8 inter block; 
Support 16X16, 4X4 intra block; 
МУ_Х in range [-48,+48] 
MV_Y in range [-24,+24] 
H264 
0 cur mb x[6:0]; 
cur mb y[6:0]; 
is skip; 
is intra; 
mb partition; 0:16X16 1:4x4 in intra,8x8 
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in inter 
1 mv_l0_0_x[9:0] | Intra_pred_mode0[31 
ту 10 0 y[8:0] | :0] 


2 mv 01 x[9:0] | Intra_pred_mode1[31 
ту IO 1 y[8:0] | :0] 


3 mv IO 2 x[9:0] | chrom pred тоде[1: 
0] 


mv IO 2 y[8:0] 
4 mv IO 3 x[9:0] 
mv IO 3 y[8:0] 
5 Qp 
37 
PPA MB info in line buffer: 
ADRR h.264 decode 
0 slice nr[8:0] 


mb mode[1:0] 

submb mode O[1:0] 

submb mode 1[1:0] 

is intra, is skipped, is direct 
CBP BLK[3:0] 


1 qp[5:0] 


іпіга4х4 pred mode[12][3:0] 
іпіга4х4 pred mode[13][3:0] 
іпіга4х4 pred mode[14][3:0] 
іпіга4х4 pred mode[15][3:0] 
or 
intra8x8_pred_mode[3][3:0] 
intra8x8_pred_mode[4][3:0] 
or 
intra16x16_pred_mode[1:0] 
or 

ref_idx_l0[2][3:0] 

ref ах_11[2][3:0] 

ref idx IO[3][3:0] 
ref idx I1[3][3:0] 


2 mv IO 12 x[12:0] 
mv IO 12 y[12:0] 


5 mv IO 15 x[12:0] 
mv IO 15 y[12:0] 
6 mv H 12 x[12:0] 


mv И 12 y[12:0] 
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mv H 15 x[12:0] 
mv H 15 y[12:0] 


Size = 10*26X120 


Direct temporal reference MV storage structure : 


Direct MV Parameters: 


ADRR 


h.264 decode 


0 


col ref idx 10 O[3:0] 
col ref idx 10 1[3:0] 
col ref idx 10 2[3:0] 
col ref idx 10 3[3:0] 
col ref idx 11 O[3:0] 
col ref idx 11 1[3:0] 
col ref idx И 2[3:0] 
col ref idx 11 3[3:0] 


col ref id 10 0[15:0] 


col ref id 10 1[15:0] 


col ref id 10 2[15:0] 


col ref id 10 3[15:0] 


col ref id !1 0[15:0] 


col ref id !1 1[15:0] 


col ref id 11 2[15:0] 


col ref id !1 3[15:0] 


col mv 0 0 x[12:0] 
col mv 10 0 y[12:0] 


20 


col mv 0 15 x[12:0] 
col mv I0. 15 y[12:0] 


Buffer Size = 21*32 


6.12.7.10 


VSP_APB_RF&VSP_GLB_REGS 


Diagram of УЅР АРВ _ КЕ&УЅР СІВ КЕС: 
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Clk_vsp — Ppa para buf 


Soft buf IF Soft buf ctrl 


VLD Obuf 


D Wishbone 
<_ VSP_AHB_RF 


Clk_vsp 


— >= 
Bsm_vbus_IF BSM_TOP 

— 
BOOT RAM 


AHB Clk_glb_regs 
Е------” 


5НАКЕ КАМ 


Glb_regs_vbus_IF Vsp_glb_regs 
е 


Frm_ram I/F 


Ppa_info_ram I/F 


Boot гат I/F share ram I/F dct іду ram I/F 


AHB Кот mem I/F D Wishbone 
register 
MCU_ACCES Y Y 
S_SET > MUX MUX +->» MUX 
[>| MUX : | 
Glb_regs_vbus Bsm_vbus 
SHARE RAM GLB ВЕС 6 
BOOT RAM = 
setting RAM BSM_TOP 


6.13 DSI CTRL TOP 


6.13.1 Overview 


The Display Serial Interface (DSI) is part of a group of communication protocols defined by the MIPI 
Alliance. Тһе DSI_CTRL_TOP is a digital core that implements protocol level function and lane 
management functions defined in the МІРІ DSI Specification. The DSI CTRL TOP provides ап 
interface between the display ctrl module and the MIPI D-PHY. 
6.13.2 Standards Compliance 
The mipi dsi host conforms to the following standards: 

e  MIPIG Alliance Specification for Display Serial Interface (DSI) v1.2 - 18 June 2014 

e МІРІ® Alliance Specification for Display Command Set (DCS) v1.2 - 18 June 2014 

e MIPI® Alliance Standard for Display Pixel Interface v2.00 (DPI-2) - 15 September 2005 


e MIPI® Alliance Specification for Stereoscopic Display Formats (SDF) v1.0 - 22 
November 2011 


e МІРІ® Alliance Specification for D-PHY v1.2 - 14 September 2014 
е АМВА 2.0 Specification (APB) from ARM 
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6.13.3 Features 
The DSI_CTRL_TOP has the following main features: 
e Support DPI interface with Display ctrl module 
e Support APB 2.0 interface to configure registers. 
e Support video mode transmit and command mode transmit 
e Support all the video format in DSI v1.3 Spec 
e Support all the packet types in DSI v1.3 Spec 
e Support De-skew function in DSI v1.3 Spec 
e Support all DCS commands in DCS v1.2 Spec 
e Support command transmit in Vertical blanking region of video mode 
e Support DPHY clock lane SSC(Spread Spectrum Clocking) 


6.13.4 Architecture Overview 


Figure 1.1-1 show the block diagram of the MIPI DSI Host Controller: 


Figure 6-35 DSI Controller TOP Block Diagram 


The different parts have the following functions: 


e др if си firstly captures video sync signal and pixel data from DPI interface. Then it do a 
data pack following DSI spec and push packed data to DPI pixel FIFO. Also it record the 
change of sync signals and push these info to DPI ст FIFO. 


e Register Bank is accessible through APB. It contains configure and control registers and also it 
contains three FIFOs to send DCS and Generic CMDs. The short packet command and 
header of long packet command are written to APB CMD FIFO, the payload data of long 
packet command is written to WR CMD Data FIFO. And the feedback packet data from 
peripheral device is store in RD CMD Data FIFO. 


e PHY Interface Control is responsible for managing the D-PHY PPI interface. It acknowledges 
the current operation and enables low-power transmission/reception or a high-speed 
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e Video_mode_ctrl is a state machine. It controls whole Video Frame timing. Also It takes charge 
of inserting commands in the vertical blanking area. 


e Cmd_mode_ctrl is also а state machine. It controls the process of all commands transmit. 


e Packet Organize takes charge of transmit packet data to PHY interface . It builds long or short 
packet generating correspondent ECC and CRC codes. This block also performs the following 
functions: 


e The Timer and Error Management notifies and monitors the error conditions on the DSI link. It 
controls the timers used to determine if a timeout condition occurred, performing an internal 
soft reset and triggering an interruption notification. It also control the times used to do 
PRESP TO timing. 


6.13.5 Interface Signals 


Name 


ptest scan mode 


Width 


ИО 


DFT Signals 


Description 


Test mode scan mode signal 


ptest_icg_mode 


Test mode clock gate signal 


ptest_bist_mode 


Test mode BIST signal 


APB Signal 


dsi_presetn 1 | APB Asynchronous Reset Signal 
This signal acts as global reset. 
Active low 

dsi_pclk 1 | APB Clock Signal 

dsi_paddr 9 | APB Address Bus 

dsi_penable 1 | APB Enable Signal 

dsi_psel 1 | APB Slave Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 | APB Write Enable Signal 

dsi_prdata 32 О APB Read Data Bus 


DPI signals 


dpi_vsync 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
dpi_data_en 1 | DPI data enable, When high 


indicates dpi_pixel_data is 
available 
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ск ар! 1 | DPI pixel clock 
dpi_pixel_data 30 | DPI pixel data 
dpi_halt 1 О Active high used in command 


mode to indicates that 
dsi_ctrl_top can’t accept pixel 


data now. 

dpi_te 1 О DPI tear effect signal 

Interrupt signals 

int_protocol_err 1 O Interruption Signal, when high 
means one protocol error 
happens 

int_internal_err 1 О Interruption Signal, when high 
means one internal error 
happens 

int_pll 1 О Interruption Signal, when high 


means DPHY PLL lock lost 
when normal function is running 


D-PHY PPI Signals 


D-PHY Configuration and Status Signals 


phy_shutdown_n 1 О D-PHY Digital and Analog Shut 
Down 

phy_rst_n 1 О D-PHY Reset 

phy _enable_clk 1 О D-PHY Enable Clock Lane 
Generation 

phy_lock 1 | D-PHY PLL Lock Signal 

phy. forcepll 1 О D-PHY Force PLL On 

phy_direction 1 | D-PHY Current Direction of Lane 


0 Interconnection: 0: TX, 1: RX 


Clock Lane Control Signals 


tx_request_clkhs 1 О D-PHY Request to Transmit 
High-Speed Clock 
tx_skewcalhs 4 O D-PHY High Speed Transmit 


Skew Calibration 


Low to high cause PHY to 
initiate a DSkew calibration 


High to low cause PHY to stop 
DSkew calibration pattern 
transmission and initiate an end- 
of-transmission sequence 
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clk_lanebyte 


D-PHY Lane Byte Clock 


clk_txblane 


D-PHY Clock Lane Byte Return 
Signal Used for TX. This is a 
duplicate of clk_lanebyte. 


phy. stopstate clklane 


D-PHY Clock Lane Stop State 
flag 


phy ulpsactivenot clk 


This signal low indicates that the 
clock lane is in the ULPM. 


txulpsesc сік 


D-PHY Clock Lane ULPM enter 
request 


txulpsexit_clk 


D-PHY Clock Lane ULPM exit 
request 


Lane 0 Signals 


phy_enable_laneO 


D-PHY Lane 0 Enable Signal 


txulpsesc laneO 


D-PHY Lane 0 ULPM enter 
request 


txulpsexit laneO 


D-PHY Data Lane 0 ULPM exit 
request 


phy. stopstate laneO 


D-PHY Lane 0 Stop State flag 


phy. rxulpsesc laneO 


High indicates Lane 0 is in RX 
ULPM 


phy. ulpsactivenot laneO 


Active low indicates Lane 0 
ULPM is active 


tx_datahs_laneO 


Lane 0 TX High-Speed Transmit 
Data Output 


tx_requesths_laneO 


Lane 0 TX High-Speed Transmit 
Data Sending Request 


tx_readyhs_laneO 


Lane 0 TX High-Speed Transmit 
Ready 


tx readyhsout laneO 


Lane 0 TX High-Speed Transmit 
feedback ready, this is one 

clk lanebyte cycle delay signal 
of tx_readyhs_laneO 


clk_tx_esc 


Lane 0 LP TX Escape Mode 
Clock Signal 


tx_requestesc_laneO 


Lane 0 LP TX Escape Mode 
Transmit Request 


tx_lpdtesc_laneO 


Lane 0 LP TX Escape Mode 
Transmit LP Data Request 


tx_triggeresc_laneO 


Lane 0 LP TX Escape Mode 
Transmission Triggers 


tx dataesc laneO 


Lane 0 LP TX Escape Mode LP 
Data Transmission 


tx validesc laneO 


Lane 0 LP TX Escape Mode LP 
Data Valid Signal 


tx readyesc laneO 


Lane 0 LP TX Escape Mode LP 
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Data Transmit Ready Signal 


phy_turnrequest 


D-PHY Turn Request Signal 


rx_clkesc Lane 0 LP RX Escape Mode 
Clock Signal 
rx_lpdtesc Lane 0 LP RX Escape Mode LP 


Data Receive Mode 


rx_triggeresc 


Lane 0 LP RX Escape Mode 
Received Triggers 


rx_dataesc Lane 0 LP RX Escape Mode 
Received Data 
rx_validesc Lane 0 LP RX Escape Mode 


Valid Receive Data 


phyerr_laneO 


D-PHY Lane 0 Error Input 
Signals 


Lane 1 Signals 


phy enable lane1 


D-PHY Lane 1 Enable Signal 


txulpsesc lane1 


D-PHY Lane 1 ULPM enter 
request 


txulpsexit lane1 


D-PHY Data Lane 1 ULPM exit 
request 


phy. ulpsactivenot lane1 


Active low indicates Lane 1 
ULPM is active 


phy stopstate lane1 


D-PHY Lane 1 Stop State flag 


tx datahs |апе1 


Lane 1 TX High-Speed Transmit 
Data Output 


tx requesths lane1 


Lane 1 TX High-Speed Transmit 
Data Sending Request 


tx readyhs lane1 


Lane 1 TX High-Speed Transmit 
Ready 


tx readyhsout lane1 


Lane 1 TX High-Speed Transmit 
feedback ready, this is one 

clk lanebyte cycle delay signal 
of tx_readyhs_lane1 


tx_requestesc_lane1 


Lane 1 LP TX Escape Mode 
Transmit Request 


Lane 2 Signals 


phy_enable_lane2 


D-PHY Lane 2 Enable Signal 


txulpsesc_lane2 


D-PHY Lane 2 ULPM enter 
request 


txulpsexit_lane2 


D-PHY Data Lane 2 ULPM exit 
request 


phy_ulpsactivenot_lane2 


Active low indicates Lane 2 
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ULPM is active 

phy. stopstate lane2 | D-PHY Lane 2 Stop State Пад 

tx_datahs_lane2 О Lane 2 TX High-Speed Transmit 
Data Output 

tx_requesths_lane2 О Lane 2 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane2 | Lane 2 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane2 O Lane 2 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx readyhs. lane2 

ix requestesc lane2 O Lane 2 LP TX Escape Mode 
Transmit Request 

Lane 3 Signals 

phy enable lane3 O D-PHY Lane 3 Enable Signal 

txulpsesc_lane3 O D-PHY Lane 3 ULPM enter 
request 

txulpsexit_lane3 O D-PHY Data Lane 3 ULPM exit 
request 

phy_ulpsactivenot_lane3 | Active low indicates Lane 3 
ULPM is active 

phy_stopstate_lane3 | D-PHY Lane 3 Stop State Пад 

tx_datahs_lane3 О Lane 3 TX High-Speed Transmit 
Data Output 

tx_requesths_lane3 О Lane 3 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane3 | Lane 3 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane3 О Lane 3 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane3 

tx_requestesc_lane3 O Lane 3 LP TX Escape Mode 
Transmit Request 

DPHY Test Bus 

testdin[7:0] O D-PHY Test Data Output Port 

testdout[7:0] | D-PHY Test Data Input Port 

testen O D-PHY Test Enable 

testclk О D-PHY Test Clock Signal 

testclr O D-PHY Test Clear Signal 
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6.13.6 МІРІ DSI HOST Register Address Мар 


Base address: 0x00000000 
Base address(Set Reg): 0x00001000 
Base address(Clear Reg): 0x00002000 


[ошл [name [шш | 


0x007C HS RD TO CNT Peripheral response timeout definition after high- 
speed read operations 
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0x0080 LP RD TO CNT Peripheral response timeout definition after low- 
power read operations 

0x0084 HS WR TO CNT Peripheral response timeout definition after high- 
speed write operations 

0x0088 LP WR TO CONT Peripheral response timeout definition after low- 
power write operations 

0x008C BTA TO CNT Peripheral response timeout definition after bus 
turnaround 


0x00C4 INT_MSKO Masks the interrupt generation triggered by the 
ІМТ 5Т0 register 

0x00C8 INT MSK1 Masks the interrupt generation triggered by the 
INT ST1 register 

0x00CC FSC MODE CFG Frame syncherozination command mode 
configuration 


Mask the int р! signal 


051 VERSION 


са [s T2 [2 [ [25 [25 74 [5 [22 [ [ж T Ге [7 T6] 


Reserved 


kuwa asw 
Pest | о | о | о |о | о | о | о |о | о o| (оо о ОЗ ОЗ 
Ва. 


dsi_version 
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"|92771 
вазе Та ОЗ ОСЗ С 


Version of the DSI host controller 


Field Name Type | Set/Cle | Reset Description 
ar Value 


sea oa но [а fo | SSCS 


dsi_version [15: 0] NA 0x10 This field indicates the version of the 
MIPI DSI host controller. 
High 8bits is the r number 
Low 8bits is the p number 
"10" means r1p0 


6.13.6.1 PWR_UP 


0x00000004 Core power up(0x00000000) 


МА NUR 
сай И A ЕЛДЕ ЕЕ 


Reserved 
ef 
ее ES Fe С В А В 


Core power up 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ Е NR 


update_mode shadow register Pa — mode: 
0: update after update bit set to 1'b1 
1: update after update bit set to 1'b1 
and next vsync come 


update [1] RW NA self clear bit, shadow register use this 
bit to update new register config, 
after register config finish, this bit 
become 0 automaticly 

pwr up This bit configures the core either to 
power up or to reset. shutdownz is the 
Soft reset register. Its default value is 0. 
After the core configuration, to enable 
the mipi dsi host, set this register to 1. 
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0: Reset 
1: Power-up 
6.13.6.2 CLKMGR_CFG 


Configuration of the internal clock 
0x00000008 dividers(0x00000000) CLKMGR_CFG 


| em |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Мапе ОНИ 


Reserved 


| e | 15 | |з | 2 | п [зо е [в | у [е | 5 [а] за |!| о 


to_clk_division tx_esc_clk_division 


RW RW 
| Reset} о | о | о | о | о | о | о | о| о | о | о | М о То 


Configuration of the internal clock dividers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems sre [RO qe fo 


to_clk_division [15: 8] — field indicates the division factor 
for the Time Out clock used as the 
timing unit in the configuration of HS to 
LP and LP to HS transition error. 

x esc_clk_divisio | [7: 0] This field indicates the division factor 
for the TX Escape clock source 
ле ). The values 0 апа 1 stop 
the TX_ESC clock generation. 

6.13.6.3 DPI VCID 


DPI virtual channel id(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


ви | 15 [14 | 1з | 12 | и [10 | эф в | 7 | е | 5 [а | з | 2 | то 
Туре 


DPI virtual channel id 
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Field Name Type | Set/Cle | Reset Description 
ar Ша 


r. vcid [1: 0] r— field G— — the DPI virtual 
channel id that is indexed to the Video 
mode packets. 


6.13.6.4 DPI COLOR CODING 


0x00000010 DPI color coding(0x00000000) DPI COLOR CODING 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 
е | 
[Reset | о | о | о | о | о o Торо | о | о | о |o | о| о | 
ei |1) та | 13 | 12 | чи | то [о | в | 7 | ге [о ја | з|2 | 1 [0] 


ы В Е m 


DPI color coding 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ахо ЕС УЗ RENS ИИ 
loosely18_en When set to 1, this bit activates loosely 
EE variant to 18-bit configurations. 


pee ра pe qe qp 


dpi color coding Е 0] — field configures the DPI color 
coding as follows: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit 
0110: 20-bit YCbCr 4:2:2 loosely 
packed 
0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit 
1010: 36-bit 
1011: 12-bit YCbCr 4:2:0 
1100: Compression Display Stream 
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2. шааааяа” 1 


6.13.6.5 DPI_CFG_POL 


съ 2122 [55 = | T [2 [7 [ж [в [т [15] 


Reserved 
| те 0 
Pest | с обр оре О ОН o o| o |o |o 51 
БЕ О Е Е ВС Е Е ERR REIR RT 


- — _ 


ow ow ow ow 
w 
er ЕЛЕЛЕЛЕЛЕЛ 


DPI polarity configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pus [n [wm [o | SCS 

colorm_active_lo | [4] RW NA When set to 1, this bit configures the 

w color mode pin (dpicolorm) as active 
low. 

shutd_active_low | [3] RW NA When set to 1, this bit configures the 
shutdown pin (dpishutdn) as active low. 

hsync_active_low | [2] RW NA When set to 1, this bit configures the 
horizontal synchronism pin (dpihsync) 
as active low. 

vsync_active_low | [1] RW NA When set to 1, this bit configures the 
vertical synchronism pin (dpivsync) as 
active low. 

dataen_active_lo RW NA When set to 1, this bit configures the 

w data enable pin (dpidataen) as active 
low. 


6.13.6.6 DPI LP CMD TIM 


Low-power command timing 
configuration(0x00000000) DPI_LP_CMD_TIM 


Br |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


0x00000018 


Reserved outvact_lpcmd_time 


м 
вези Г С С 
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| Bt |15) | 1з | 12 | п | ој в | 7 [e | 5 [а {з | 2 то 


Reserved invact Ipcmd time 


Low-power command timing configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее qme qw fo 


outvact Ірста ti = 16] | RW ——— field is used for the transmission 

me of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VSA, VBP, and VFP regions. 


кее — [ned [o m р | — — — — — —] 


invact Ірста tim | [7: 0] RW NA This field is used for the transmission 

e of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VACT region. 


6.13.6.7 PCKHDL CFG 


[xoa [Packet handler configuavon(van000000 | — PCKHDL се | 
съ [o о [5 [o 2 [55 [55 | и 2 [2 [7 |» Го е [т [з 


Reserved 


г t 
xe xe 


EX (Б ПФ | -- | | |- 


Packet handler configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes Е |е |ж o- 


crc_rx_en " — OTT set to 1, this bit enables the 
CRC reception and error reporting. 

есс гх еп 131 When set to 1, this bit enables the ECC 
reception, error correction, and 
reporting. 
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bta_en [2] RW NA When set to 1, this bit enables the Bus 
Turn-Around (BTA) request. 


есір rx en [1] RW NA When set to 1, this bit enables the 
EoTp reception. 

eotp tx en RW NA When set to 1, this bit enables the 
EoTp transmission. 


6.13.6.8 GEN VCID 


Generic interface virtual channel 
id(0x00000000) GEN VCID 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 


е — S NNNM 
ETEERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


0x00000030 


Reserved 


ее |55551] 


Generic interface virtual channel id 


Field Name Type стао Reset Description 
Value 


prz o 
gen vcid rx [1: 0] This field indicates the —— 
interface read-back virtual channel 
identification. 


6.13.6.9 MODE CFG 


Video or Command mode 
selection(0x00000000) MODE CFG 


ШШК e pee ra Eee erroe ЕЗ 
EX 0 nnn.  h | 


Reserved 
[e | 8 — 
Pest | ОВ В ОО О o ОО И o| ОВ |o |o |o | 


0х00000034 


ЫЕ Е КО E Е ee 


~ 


ка o 
_ ES 
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Video or Command mode selection 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кез [в е ДА fo 


cmd_video_mode This bit the operation mode: 
0: Video mode 
1: Command mode 


6.13.6.10 — VID MODE CFG 
0x00000038 Video mode configuration(0x00000000) 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
Eme | 
sse ese 


ру | ipv [ру | ру 

id mode t 
act fp. bp | sa. Reserved Ы 
_еп еп еп 


пре | ви | аи | и | ти | пи | ви | ме | ми | соя 


Video mode configuration 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


— ЕЕ ЕЕ ERN RN 
Ip ста еп [15] —— set to 1, this bit enables the 
command transmission only in 
lowpower mode. 
frame Ма аск e | [14] RW NA When set to 1, this bit enables the 
n request for an acknowledge response 
at the end of a frame. 


lp hfp en [13] When set to 1, this bit enables the 

return to low- power inside the HFP 
period when timing allows. 

lp hbp еп [12] When set to 1, this bit enables the 
return to low-power inside the HBP 
period when timing allows. 

lp. мас! en [11] RW NA When set to 1, this bit enables the 
return to low-power inside the VACT 
period when timing allows. 


lp мір en [10] When set to 1, this bit enables the 
return to low-power inside the VFP 
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ыы 
EE EE [L0 LLL | 


— vbp_en When set to 1, this bit enables the 
return to low-power inside the VBP 
period when timing allows. 

lp vsa en When set to 1, this bit enables the 
return to low-power inside the VSA 
period when timing allows. 


СІ [тл [no [а [о 


vid_mode_type [1: 0] RW NA This field indicates the video mode 
transmission type as follows: 
00: Non-burst with sync pulses 
01: Non-burst with sync events 
10 and 11: Burst mode 


6.13.611 МІР PKT SIZE 


Video packet size(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Се СО 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ei |1) та | 13 | 12 | чи | то | о | в | 7 | е | в | «| з| 2 | 1 [0] 


Reserved vid_pkt_size 
Type | ғо | Т 


Video packet size 


Field Name Type ын Reset Description 
Value 


=== esa p T — 


vid pkt size = 0] This field —— the number of 
pixels in a single video packet. For 18- 
bit not loosely packed data types, this 
number must be a multiple of 4. For 
YCbCr data types, it must be a multiple 
of 2, as described in the DSI 
specification. 


6.13.6.12 VID_NUM_CHUNKS 


с» 2122 [5s [25 2 2122 Do Ге [ ЕЗ 


Reserved 


LTREREREREREREREREREREREREREREREREN 
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ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Due o ___________| 


Number of chunks 


Field Name Type шш Reset Description 
Value 


=== mmm w 6 — 


vid_num_chunks = 0] This register NN the number of 
chunks to be transmitted during a Line 
period (a chunk consists of a video 
packet and a null packet). If set to 0 or 
1, the video line is transmitted in a 
single packet. If set to 1, the packet is 
part of a chunk, so a null packet follows 
it if vid. null size &gt; 0. Otherwise, 
multiple chunks are used to transmit 
each video line. 


6.13.6.13 VID NULL SIZE 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕ 


Reserved 


Null packet size 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes ае qe o 


vid_null_size [12: 0] ———— register configures the number of 
bytes inside a null packet. Setting it to 
0 disables the null packets. 


6.13.6.14 — VID HSA TIME 


Horizontal Sync Active time(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| Мате ОН 
| Туре ЕРЕКЕ 
| вези | о | о | о | о | о | о | о |о| о | о |о|о| о | о | о ЕЕ 


Reserved vid_hsa_time 


| e (че |та [аз | 12 | п | по е | в | у | е | 5 | 4 | з]2 | 1 [о 


Horizontal Sync Active time 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШШЕ ТЕШЛЕ ЕШШ 
vid_hsa_time [11: 0] This field ——— the Horizontal 
Synchronism Active period in lane byte 
clock cycles. 


6.13.6.15 VID HBP TIME 


Horizontal Back Porch time(0x00000000) 
| Bi зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее 


| Туре | > 
| еве | о | о | о |о | о | о | о | о | о o| о |о | о | [оо 
| ви |15|14 [аз | 12 | п | о о | в | у | е | 5 | 4 | за | 1 |о 


Reserved 


Reserved vid_hbp_time 


Horizontal Back Porch time 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes СЕ qe fo 


vid hbp time [11: 0] This field —O the Horizontal 
Back Porch period in lane byte clock 
cycles. 


6.13.6.16 VID HLINE TIME 


ШІН ЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 
C 


Reserved 
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vid_hline_time 


RW 


Line time 


Field Name Type що Reset Description 
Value 


EINE юре ро 
vid пе time [14: 0] This field ——— the size of the 
total line time (HSA+HBP+HACT+HFP) 
counted in ot byte clock cycles. 


6.13.6.17 VID_VSA_LINES 


Vertical Sync Active period(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
EAO O= => ë > i 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
| ви |15|1а | 13 | 12 | ни | по| о | в | | 6 | 5 | 4 | з | 2 | 1 [0] 


Reserved vsa_lines 


ЕГІН |e ші 
веза | ГТ: Т | 


Vertical Sync Active period 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes ае qe fo 


vsa_lines — field configures the Vertical 
Synchronism Active period measured 
in number of horizontal lines. 


6.13.6.18 VID VBP LINES 


Vertical Back Porch period(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 
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| Туре —  WQ—Q À ооо 
| еве | о | о | о | о | о | о | о (о | о | о |о|о| о | о | о е 
Ја И ны 


Reserved vbp_lines 


пе [9 — —] м 
ез С и а о а пе О С С ОС С СЗ С С 


Vertical Back Porch period 


Field Name Type Баја Reset Description 
Value 


END тра р 
vbp_lines —— T field configures the Vertical Back 
Porch period measured in number of 
horizontal lines. 


6.13.6.19 VID_VFP_LINES 


Vertical Front Porch period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm Pee 


Reserved 
е 2і_іі—._ъ-—=5 
Pest | 71 9E] 
ви рле [14 | 13 | 12 | 11 | то | о | г [т е | ва [за | 1 [0] 


Reserved vfp_lines 


ЕГИ ____ — —] T 
е С и о С ОС | пе О С С ОС С СЗ С С 


Vertical Front Porch period 


Field Name Type зш Reset Description 
Value 


EN e СИВИ 
vfp lines This field — Y the Vertical Front 
Porch period measured in number of 
horizontal lines. 


6.13.6.20 VID VACTIVE LINES 


Vertical resolution(0x00000000) 
| Bi зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | C CC 
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| езе: уй О ИСЗ И ү 
| e |15|14 [яз | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


Vertical resolution 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕСЕТ ЕВИЯ ЕНЕН 
vactive_lines [13: 0] —— field configures the Vertical Active 
period measured in number of 
horizontal lines. 


6.13.6.21 EDPI_CMD_SIZE 


Size for eDPI packets(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm Pees 


Reserved 


| e | 15] 14 [13 | 2 | п [зо [о | в | у | е | 5 | 4 | за | 1 [о 


edpi_allowed_cmd_size 


м 
L7IEBEREREREREZEREREREREREREREREREN 


Size for eDPI packets 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems ае qe fo 


edpi_allowed_cm НИЕ field configures the maximum 
| size allowed size for an eDPI write memory 
command, measured in pixels. 
Automatic partitioning of data obtained 
from eDPI is permanently enabled. 


6.13.6.22 CMD_MODE_CFG 


ШЕ а EE ES 


dcs | dcs | des | dcs 
Reserved у | sr | sw] sw 


_0р | _1р | Op 
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Кі 5 
ize 
т. м ooo 


Su Š tear 
erv 3s pp Reserved _fx 
Ди T tx 


Te Hee к CERE 


Command mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ако apo qw fo 


max_rd_pkt_size т This bit — the maximum read 
packet size command transmission 
type: 
0: High-speed 
1: Low-power 


Е ЕЕ 0 НИ aa 


dcs lw tx = This bit configures the DCS long write 
packet command transmission type: 
0: High-speed 
1: Low-power 


dcs sr Op tx [18] RW This bit configures the DCS short read 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


dcs sw 1p tx This bit configures the DCS short write 
packet with one parameter command 
transmission type: 


0: High-speed 
1: Low-power 


dcs sw Op tx RW This bit configures the DCS short write 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


Lee: Шы mo m р [| — —— — — —— 


gen Iw tx [14] RW NA This bit configures the Generic long 
write packet command transmission 
type: 
0: High-speed 
1: Low-power 


gen sr 2p tx [13] Rw [м jo | This bit configures the Generic short 
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read packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 
gen_sr_1p tx [12] This bit configures the Generic short 


read packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 
gen sr Op tx [11] This bit configures the Generic short 


read packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 
[10] This bit configures the Generic short 


write packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 
This bit configures the Generic short 


write packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 
This bit configures the Generic short 


write packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Compression 
Mode Command packet transmission 


type: 
0: High-speed 
1: Low-power 


This bit configures the Execute Queue 
Command packet transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Picture 
Parameter Set packet transmission 


type: 
0: High-speed 
1: Low-power 


wa [no ја [o ПО 
аск rqst en [1] RW NA When set to 1, this bit enables the 
acknowledge request after each packet 
transmission. 
tear fx en RW NA When set to 1, this bit enables the 
tearing effect acknowledge request. 
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6.13.6.23 GEN_HDR 


Generic packet header 
0х0000006С configuration(0x00000000) 


[кр во | |» [27 е [25 [и [о [ге [т [ж Пе Те Ге 
ЕСІГІ [De 


Reserved gen_wc_msbyte 


деп wc Ісруіе деп ус 


L3 
T 
LCIERERKREREREREREREREREREREN 


Generic packet header configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes qme qe fo 


gen wc msbyte [23:16] | RW EN field configures the most 
significant byte of the header packet's 
word count for long packets or data 1 
for short packets. 

gen wc Isbyte [15: 8] This field configures the least 
significant byte of the header packet's 
Word count for long packets or data 0 
for short packets. 


КЕЛИНИ ус та | 6] This field configures the virtual channel 
id of the header packet. 

— NN [5: sa This field configures the packet data 
type of the header packet. 

6.13.6.24 GEN_PLD_DATA 


Generic payload data in and out(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | | м | 


gen_pld_b4 gen_pld_b3 


| e | 15 | |з | 2 | п [зо е [в | у | е | 5 [4] за | 1 [о 


деп ра 62 gen ра 61 


ее Та | 


Generic payload data in and out 
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пазен ш ша Гю 


деп | — b4 [31: — RW This field indicates —V 4 of the packet 
payload 

gen_pld_b3 [23: 16] | RW This field indicates byte 3 of the packet 
payload. 


gen_pld_b2 [15: 8] RW NA This field indicates byte 2 of the packet 
payload. 

gen pld b1 [7: 0] RW NA This field indicates byte 1 of the packet 
payload. 


6.13.6.25 CMD PKT STATUS 


съ o o [s To o [5s [55 [аз T 2 [7] Ге Ге [ [15] 


Reserved 
"ңе 
Reset | о | о | о Јо | о о | о | о о о [о ре о ооо 
В Е БЕ Е Е ЗЕ ИСЗ Е ER ЕЕ Ей 


E gen 

рі 

Reserved ies 
e 

E mpt 


Command packet status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е ЕС EN ERN 
oo rd_cmd_bus — bit is set when a read command is 
issued and cleared when the entire 
response is stored in the FIFO. 
gen pld r full [5] This bit indicates the full status of the 
generic read payload FIFO. 


gen pld r empty | [4] NA 0х1 This bit indicates the empty status of 
the generic read payload FIFO. 

gen_pld_w_full [3] NA This bit indicates the full status of the 
generic write payload FIFO. 

gen pld w empty | [2] NA 0х1 This bit indicates the empty status of 
the generic write payload FIFO. 

gen cmd full [1] NA This bit indicates the full status of the 
generic command FIFO. 

gen cmd empty NA 0х1 This bit indicates the empty status of 
the generic command FIFO. 
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6.13.6.26 TO_CNT_CFG 


0x00000078 Timeout timers configuration(0x00000000) TO_CNT CFG 


| в |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


hstx_to_cnt 


м 


міс 
| Reset | о | о | o | o [о | со [оо о | о | о оо [о ПОЗ Е 
ENDE ЕЕ Еа ЕЕ ЕЕ 


Іргх to cnt 


ее | [о О Ре Ре ОС ОС ОС О ОС ОС Ри | 


Timeout timers configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


hstx_to_cnt [31:16] | RW МА This field configures the timeout 
counter that triggers a high-speed 
transmission timeout contention 
detection (measured in 
TO_CLK_DIVISION cycles). If using 
the non-burst mode and there is no 
sufficient time to switch from HS to LP 
and back in the period which is from 
one line data finishing to the next line 
sync start, the DSI link returns the LP 
state once per frame, then you should 
configure the TO_CLK_DIVISION and 
hstx_to_cnt to be in accordance with: 
hstx_to_cnt * lanebyteclkperiod * 
TO_CLK_DIVISION &gt;= the time of 
one FRAME data transmission * (1 + 
10%) In burst mode, RGB pixel 
packets are time-compressed, leaving 
more time during a scan line. 
Therefore, if in burst mode and there is 
sufficient time to switch from HS to LP 
and back in the period of time from one 
line data finishing to the next line sync 
start, the DSI link can return LP mode 
and back in this time interval to save 
power. For this, configure the 
TO_CLK_DIVISION and hstx_to_cnt to 
be in accordance with: hstx_to_cnt * 
lanebyteclkperiod * 
TO_CLK_DIVISION &gt;= the time of 
one LINE data transmission * (1 + 
10%). 


lprx_to_cnt [15: 0] RW NA This field configures the timeout 
counter that triggers a low-power 
reception timeout contention detection 
(measured in TO_CLK_DIVISION 
cycles). 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1313 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


6.13.6.27 HS RD TO CNT 


Peripheral response timeout definition after 
0х0000007С high-speed read operations(0x00000000) HS RD TO CNT 


г 2122 ЕЗ [и [о [ [ [ж ЕЕК [ле 
| omm] 


Reserved 


ГОО АОИ 
Peset |ДАНИЦА 
Pe ИЕНЕН 


hs_rd_to_cnt 


w 
вазе ОТ 


Peripheral response timeout definition after high-speed read operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems sre [RO qe fo 


hs_rd_to_cnt - 5: 0] This field sets a — for which the 
mipi dsi host keeps the link still, after 
sending a high-speed read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


6.13.6.28 ІР RD TO CNT 


Peripheral response timeout definition after 
0x00000080 low-power read operations(0x00000000) LP RD: TO CNT 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
| Мате = 


е 5 
ETEERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


Ір rd to cnt 


^ 
пее PPP PPP) PPP) | 


Peripheral response timeout definition after low-power read operations 


Field Name Type e Reset Description 
Value 


EIN wp 
lp rd to cnt [15: 0] — field sets a period for which the 
mipi dsi host keeps the link still, after 
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sending a low-power read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 


the D-PHY enters the Stop state and 
causes no interrupts. 


6.13.6.29 — HS WR TO CNT 


Peripheral response timeout definition after 
0x00000084 high-speed write operations(0x00000000) FS WR TO CNT 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


2” 
Reserved Reserved 


| Type | 


е ША ШЕЕ ЕЕ 
œ (че |та |з (аг [а [зо [о [е [т [е [5 а [з [2 [1 [о 


hs_wr_to_cnt 


Peripheral response timeout definition after high-speed write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шені ЕЛ ао 


presp_to_mode =a — set to 1, this bit ensures that the 
peripheral response timeout caused by 
hs_wr_to_cnt is used only once per 
eDPI frame, when both the following 
conditions are met: 
1. dpivsync_edpiwms has risen and 
fallen. 
2. Packets originated from eDPI have 
been transmitted and its FIFO is empty 
again. 
In this scenario no non-eDPI requests 
are sent to the D-PHY, even if there is 
traffic from generic or DBI ready to be 
sent, making it return to stop state. 
When it does so, PRESP_TO counter 
is activated and only when it finishes 
does the controller send any other 
traffic that is ready. 


ЕО ГЕ: ЖСН no [а [o [| — j 


hs_wr_to_cnt [15: 0] RW NA This field sets a period for which the 
mipi_dsi_host keeps the link inactive 
after sending a high-speed write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
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starts when the D-PHY enters the Stop 
____| | | | [e ancasesno тенор "| 


6.13.6.30 LP_WR_TO_CNT 


Peripheral response timeout definition after 
0x00000088 low-power write operations(0x00000000) Lp WR TO CNT 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | o | 17 | 16 


Reserved 


| e ив | |з | 12 | п [зо о | в | у | е | 5 [а] за | 1 [о 


lp wr to cnt 


T 
пее Те 


Peripheral response timeout definition after low-power write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes sre [RO qe fo 


1р wr to cnt z 5: 0] —— field sets a period for which the 
mipi dsi host keeps the link inactive 
after sending a low-power write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


6.13.6.31 ВТА TO CNT 


Peripheral response timeout definition after bus 
0х0000008С turnaround(0x00000000) BITA то см 


г 2122 [5 [25 2 ed 
ае [ee 


Reserved 


P ee 
Peset | 71-1 ШЕ o Е О О ОКЗ Е ОЕ око o ВИ 
О ee 


bta to cnt 


T 
а |51151 


Peripheral response timeout definition after bus turnaround 
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aioe 


SC9832E Device Specification 


ат 
зи ЕЕЕ E 


This field sets a period for which the 
mipi_dsi_host keeps the link still, after 


completing a Bus Turn-Around. This 
period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 


| || 


6.13.6.32 SDF_3D 


0x00000090 3D control configuration(0x00000000) 


causes no interrupts. 


SDF_3D 


EN TN 
| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


sen 
Reserved 


| Type | 


3D control configuration 


Field Name Type | Set/Cle | Reset Description 
ar ША 


“е ББ MU T" | petunt 


желез [nse [Ro [а o — 


к [|| 
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When set, causes the next VSS packet 
to include 3D control payload in every 
VSS packet. 


This bit defines the left or right order: 


0: Left eye data is sent first, and then 
the right eye data is sent. 


1: Right eye data is sent first, and then 
the left eye data is sent. 


This field defines whether there is a 
second VSYNC pulse between Left 
and Right Images, when 3D Image 
Format is Frame-based: 

0: No sync pulses between left and 
right data 


1: Sync pulse (HSYNC, VSYNC, 
blanking) between left and right data 
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format_3d [3: 2] This field defines the 3D image format: 
00: Line (alternating lines of left and 
right data) 
01: Frame (alternating frames of left 
and right data) 
10: Pixel (alternating pixels of left and 
right data) 
11: Reserved 


mode_3d [1:0] This field defines the 3D mode on/off 
and display orientation: 
00: 3D mode off (2D mode on) 01: 3D 
mode on, portrait orientation 
10: 3D mode on, landscape orientation 
11: Reserved 


6.13.6.33 LPCLK_CTRL 


съ Jor [ooe Jee [e е [25 2 2 ЕЕЕ [5] 
ат mE] 


Reserved 


В 


Low-power in clock lane 


Field Name Type | Set/Cle | Reset Description 
ar Value 


— Е ПС ЕШШ 
auto clklane сіп [1] /— bit enables the automatic 
mechanism to stop providing clock in 
the clock lane when time allows. 
phy txrequestclkh RW NA This bit controls the D-PHY PPI 
S txrequestclkhs signal. 


6.13.6.34 PHY TMR LPCLK СЕС 


D-PHY timing configuration for the clock 


0x00000098 lane(0x00000000) 


PHY TMR LPCLK CFG 


| ва |з1 | зо | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
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Сте rrra 
с GENE 


Reserved phy_clklp2hs_time 


w) e —] м 
LTIFSEREREREREREREREREREREREREREREN 


| e [us | 14 [яз | 12 | п [зо [о [в | у | е | 5 [а] за | 1 |о 


D-PHY timing configuration for the clock lane 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шә ша qe fo 


phy. clkhs2lp tim та 16] | RW — field configures the maximum time 

e that the D-PHY clock lane takes to go 
from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


mes С no [w o | — —— 


ща clklp2hs_tim This field configures the maximum time 
that the D-PHY clock lane takes to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


6.13.6.35 PHY_TMR_CFG 


D-PHY timing configuration for data 
0x0000009C lanes(0x00000000) PHY_TMR_CFG 


| в 31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | nm о 


phy hs2lp time phy Ip2hs time 


max rd time 


RW 


D-PHY timing configuration for data lanes 


Field Name Type kr Reset Description 
Value 


phy hs2lp time [31:24] | RW This field о the maximum time 
that the D-PHY data lanes take to go 
from high-speed to low-power 
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ОО ЕН | | as с 


phy_lp2hs_time [23: 16] | RW NA This field configures the maximum time 
that the D-PHY data lanes take to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


кее [Шш [no [а р | SSCS 


max rd time [14: 0] RW NA This field configures the maximum time 
required to perform a read command in 
lane byte clock cycles. This register 
can only be modified when no read 
command is in progress. 


6.13.6.36 PHY RSTZ 


съ Ти o [s Do [| T5 Го [2 [7 [ж Пе Ге [т [ле 


Reserved 
е KENN 
Pest | сорор оо | 
ei ЕСИ из е Цялото Из в ра ров е ра ре а ен ВС 


phy 
Reserved " Ж 


D-PHY reset control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕТ ЕС CNN | 

phy. forcepll [3] When the D-PHY is in EN this bit 
enables the D-PHY PLL. 

phy. enableclk [2] RW NA When set to1, this bit enables the D- 
PHY Clock Lane module. 

phy. rstz [1] RW NA When set to 0, this bit places the digital 
section of the D-PHY in the reset state. 

phy. shutdownz RW NA When set to 0, this bit places the D- 
PHY macro in power-down state. 


6.13.6.37 РНҮ IF СЕС 


0x000000A4 D-PHY interface configuration(0x00000003) PHY IF CFG 


| ва |з1 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16] 
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| Мате ОН 
| Туре | 
| ез | ШЕ E ела ВКО КА Е ОКЗ e Es) e БЕШЕНЕ 


phy. зор wait time Reserved n lanes 


Т о | ~ 
Се 1112121 а фра и и Го То 


| ви | | |з | 2 | п | пој о | е | у [е | 5 | 4 | з | 2 | 1 |о 


D-PHY interface configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


е ЕС [RO qe o 


phy_ stop_wait_ti [15: 8] This field —— aH the minimum wait 
period to request a high-speed 
transmission after the Stop state. 


ee [ma pe а Jo 


n_lanes " 0] This field configures the number of 
active data lanes: 00: One data lane 
(lane 0) 
01: Two data lanes (lanes 0 and 1) 
10: Three data lanes (lanes 0, 1, and 
2) 
11: Four data lanes (lanes 0, 1, 2, and 
3) 


6.13.6.38 PHY ULPS CTRL 


съ Ти [so [2 o 2 е [55 2 [ [ [ж Ге Ге [ [15] 
Сат mE] 


Reserved 
ES 2 
| eset ee ИЕ ИКИ И И АШ ИЕ ЕЕЕ ИЕ ИЕ И 
| Bit те | 1а | 1з (12 | и (зо | о Је | у | | 5 | 4 | з | 2 то 


Reserved i i 
ulps и“ 


D-PHY Ultra Low-Power control 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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phy. txexitulpslan м ЕЕ > ULPS mode Exit on all active data 
lanes. 


phy_txrequlpslan БЕН БЕК ER ULPS mode Request on all active data 
lanes. 


phy_txexitulpsclk ІІ [Rw [NA jo | ULPS mode Exit on clock lane. 
phy_txrequlpsclk [o] |w [м jo | ULPS mode Request on clock lane. 


6.13.6.39 PHY_TX_TRIGGERS 


_ ви Jor [o [eee [9 [» 2 [2 2 [ ее T [6 
Tome [Cd 


Reserved 
ж: 3:ЦШ. 1 
ви |15 | 1а | яз |12 |1 јао [о |а |тоо јаза то 
| Мате | Reserved phy_tx_triggers 


D-PHY transmit triggers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее a so qw fo 


phy_tx_triggers [3: 0] — aI field controls the trigger 
transmissions. 


6.13.6.40 PHY STATUS 


ICNEREIJEIEIEZEIEIJEIEREIEREIEIEIEZE] 
Teme 


5 
ETEERERERERERERERERERERERERERERERES 
ви | 15 | та | па | 2 | п | о | » | | |е |» е ооо 


Reserved 


ЕЕ 


TE ЕВЕ СИСЕЕЕ СИСЕЕЕ 
ER м ЕН ЕНЕНЕЛЕНЕНЕН 
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D-PHY PPI status interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


oe келен И 

phy_ulpsactivenot | [12] — bit indicates the status of 

3lane ulpsactivenot3lane D-PHY signal. 

phy. stopstate3lan | [11] NA This bit indicates the status of 

e phystopstate3lane D-PHY signal. 

phy. ulpsactivenot | [10] NA 0х1 This bit indicates the status of 

2lane ulpsactivenot2lane D-PHY signal. 

phy_stopstate2lan NA This bit indicates the status of 

e phystopstate2lane D-PHY signal. 

phy_ulpsactivenot NA 0х1 This bit indicates the status of 

Папе ulpsactivenotilane D-PHY signal. 

phy_stopstateilan | [7] NA This bit indicates the status of 

e phystopstate1lane D-PHY signal. 

phy_rxulpsescOla NA 0х1 This bit indicates the status of 

ne rxulpsescOlane D-PHY signal. 

phy_ulpsactivenot | [5] NA This bit indicates the status of 

Olane ulpsactivenotOlane D-PHY signal. 

phy. stopstateOlan | [4] NA This bit indicates the status of 

e phystopstateOlane D-PHY signal. 

phy. ulpsactivenot | [3] NA This bit indicates the status of 

clk phyulpsactivenotclk D-PHY signal. 

phy_stopstateclkl | [2] NA This bit indicates the status of 

ane phystopstateclklane D-PHY signal. 

phy_direction [1] NA This bit indicates the status of 
phydirection D-PHY signal. 

phy_lock NA This bit indicates the status of phylock 
D-PHY signal. 


6.13.6.41 PHY TST CTRLO 


съ [о Ee е [25 [и 2 2 22 [ [тв [7 Е 


Reserved 
И єє .” 
нен a А БВ ВБ 


P 
P 
Reserved 
ss 
"i 
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D-PHY test interface control 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезш [ere qw qo - 


phy testclk = This bit is used to clock the —O 
bus into the D-PHY. 


phy_testclr [0] |w [м [Od | PHY test interface clear (active high). 


6.13.6.42 PHY TST CTRL1 


0x000000B8 D-PHY test interface control 1(0x00000000) PHY TST CTRL1 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | 1 | 17 | 16 


Reserved 


| Type | 


phy_testdout phy_testdin 


ИССИ О ОИ 
Peel PPP) ОС ОС ОСЗ о СЗ ОСЗ ОС О СЗ СЗ С 


D-PHY test interface control 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: [тю [m jo [| — — — — — —— 


phy. testen [16] RW NA PHY test interface operation selector: 
1: The address write operation is set 
on the falling edge of the testclk signal. 
0: The data write operation is set on 
the rising edge of the testclk signal. 

phy. testdout [15: 8] NA PHY output 8-bit data bus for read- 
back and internal probing 
functionalities. 

phy. testdin [7: 0] RW NA PHY test interface input 8-bit data bus 
for internal register programming and 
test functionalities access. 


6.13.6.43 INT STO 


0x000000BC Interrupt status register 0(0x00000000) INT STO 


| em |31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
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уе уе | уе | уе | ye 
ror | мог | rror | rror | rror 


К ; А Р А Р аск аск аск аск аск аск 
wit wit wit wit wit wit š it . . ў : А 
he he he he he he wit wit wit wit wit wit 
зе i 1 A пр - - he | he a пе | пе | пе | пе | пе 
5 4 3 2 1 0 r_Q | В | rr_7 | мб] rr_S | п4 | из | па | rr г 0 


| Туре | по | во | во | во | ro | во | во | во | ro | во | во | во | по | во | во | е 
| Reset} o | о | о | о | о | о ето [о | [оо | 24 6] № 


Interrupt status register 0 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


ЕЕ БАЗИ СИ 
dphy errors 4 [20] DM bit indicates the LP1 contention 
error ErrContentionLP1 from Lane 0. 
dphy errors 3 [19] NA This bit indicates the LPO contention 
error ErrContentionLPO from Lane 0. 

ЕД errors_2 [18] This bit indicates the ErrControl error 
from Lane 0. 

— И 1 [17] This bit indicates ErrSyncEsc low- 
power data transmission 
synchronization error from Lane 0. 

pos errors 0 [16] This bit indicates ErrEsc escape entry 
error from Lane 0. 

_ 5 [15] This bit retrieves the DSI protocol 
violation from the Acknowledge error 
report. 

ack_with_err_14 [14] NA This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack_with_err_13 [13] NA This bit retrieves the invalid 
transmission length from the 
Acknowledge error report. 

ack_with_err_12 [12] NA This bit retrieves the DSI VC ID Invalid 
from the Acknowledge error report. 

ack_with_err_11 [11] NA This bit retrieves the not recognized 
DSI data type from the Acknowledge 
error report. 

ack_with_err_10 [10] This bit retrieves the checksum error 

(long packet only) from the 
Acknowledge error report. 
ack_with_err_9 This bit retrieves the ECC error, multi- 
bit (detected, not corrected) from the 
11... error report. 


ack_with_err_8 [RO jN jo | This bit retrieves the ECC error, single- 
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bit (detected and corrected) from the 
Acknowledge error report. 


This bit retrieves the reserved (specific 
to device) from the Acknowledge error 


This bit retrieves the False Control 
error from the Acknowledge error 
report. 


This bit retrieves the Peripheral 
Timeout error from the Acknowledge 
Error report. 


This bit retrieves the LP Transmit Sync 


error from the Acknowledge error 
report. 


This bit retrieves the Escape Mode 
Entry Command error from the 
Acknowledge error report. 


ack_with_err_2 [2] NA This bit retrieves the EoT Sync error 
from the Acknowledge error report. 

ack_with_err_1 [1] NA This bit retrieves the SoT Sync error 
from the Acknowledge error report. 

ack with err O NA This bit retrieves the SoT error from the 
Acknowledge error report. 


6.13.6.44 INT ST1 


Interrupt status register 1(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
ах ү ұ- 77 
нән ашан КЛЕЯ ЕЕЕ ЛЕЛЕ В В 


Interrupt status register 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me Е qm |2” 


деп ра гесем ег = This bit indicates that === а депепс 

r interface packet read back, the payload 
FIFO becomes full and the received 
data is corrupted. 
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gen pld rd err [11] NA This bit indicates that during a DCS 
read data, the payload FIFO becomes 
empty and the data sent to the 
interface is corrupted. 

gen pld send err | [10] NA This bit indicates that during a Generic 
interface packet build, the payload 
FIFO becomes empty and corrupt data 
is sent. 

gen pld wr err NA This bit indicates that the system tried 
to write a payload data through the 
Generic interface and the FIFO is full. 
Therefore, the payload is not written. 

gen cmd wr err NA This bit indicates that the system tried 
to write a command through the 
Generic interface and the FIFO is full. 
Therefore, the command is not written. 

dpi pld wr err [7] NA This bit indicates that during a DPI 
pixel line storage, the payload FIFO 
becomes full and the data stored is 
corrupted. 


eopt err NA This bit indicates that the EoTp packet 
is not received at the end of the 
incoming peripheral transmission. 

pkt size err [5] NA This bit indicates that the packet size 
error is detected during the packet 
reception. 

СІС err [4] This bit indicates that the CRC error is 
detected in the received packet 
payload. 

ecc | pum] err [3] This bit indicates that the ECC multiple 
error is detected in a received packet. 

Бы [2] This bit indicates that the ECC single 
error is detected and corrected ina 
received packet. 

to lp rx [1] NA This bit indicates that the low-power 
reception timeout counter reached the 
end and contention is detected. 

to hs tx NA This bit indicates that the high-speed 
transmission timeout counter reached 
the end and contention is detected. 


6.13.6.45 INT мзко 


Masks the interrupt generation triggered by the 
0x00000064 INT_STO register(0x001FFFFF) INT меко 


Cee EUR ES Е ЕЕ ЕЕ Е атша Еа Еа 


- и 


s 4 53 52 51 50 
по | ми | пи | пи им 
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Ago eo eo ЕЕ 


Masks the interrupt generation triggered by the INT STO register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lees Пета но [а fo | — — — — — — —] 


Es n a d cac И 
peces ж = ВИЙ 
то — 
рыны mq 
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mask аск with e mask ack with err 3 
m 3 
mask ack with e mask ack with ет 2 
rm 2 


mask ack with e mask ack with err 1 
rr 1 
mask ack with e Море AE mask ack with err 0 
rr 0 


6.13.6.46 INT MSK1 


Masks the interrupt generation triggered by the 
0x000000G8 INT_ST1 register(0x00001FFF) INT_MSKI 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
е | 
Pest | | кін | кін | рін o o o| o |o | | 
Елене ла рида АБИ ЕЈ ПСИ НЕ КИ СИ БИ 


ЕС 


Masks the interrupt generation triggered by the INT_ST1 register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pe — [espe Tw Jo 


mask gen pld re = mask_gen НИ recev err 
сеу err 

mask gen pld rd | [11] mask gen pld rd err 

. err 

mask gen pld se | [10] mask gen pld send err 
nd err 


err 
mask gen cmd _ RW NA 0х1 mask_gen_cmd_wr_err 
wr_err 

_err 


er TE size_er peo mask те size_err 
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err 


_err 


msc mp [RW [л [Od [macan — — — —— 


6.13.6.47 FSC MODE CFG 


Frame syncherozination command mode 
0х000000СС configuration(0x00000200) FSC MODE САВ 


u pee = ie Ee rr ra [ee n e pen ees 


Reserved 


EXC interval time Reserved 
mo 


a 


Frame syncherozination command mode configuration 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


em СС so Tw СИ 


EXC_ interval_tim | [15: 8] и frame number between two 
Execute Command Queue packets in 
== mode 

ГЕИ СЕТЕ ERN ERN 


Dual DSI EN т — — set to 1, this bit indicates that 
Dual DSI mode is enabled. 


FSC mode This bit configure the operation mode 
for FSC transimit, when Dual DSI 
mode is enabled. 

1: manual mode. Execute Command 
Queue is send manual from APB 
interface 

0: auto mode. Execute Command 
Queue is sent automatically every 
EXC interval time frames. 
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6.13.6.48 DESKEW_EN 


са [s oT 2 [ [25 = [а [5 2 [ |» е Ге | 
ње ОИ 


| Туре іі, 
Peset | о | о | о | о | о | о | о |о| о |о То Е ЕС о o 
В С Е ВЕ ЗЕ ЗЕЕ ЗЕ ВЕ Е ERG 


Reserved 


ы 


E 


PHY Deskew Calibration Enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes [ewe qq o- 


DESKEW EN — the DPHY to start or stop the 
deskew calibration 
Low to high cause PHY to initiate a 
DSkew calibration 
High to low cause PHY to stop DSkew 
calibration pattern transmission and 
initiate an end-of-transmission 
sequence 


INT PLL STS 


съ 1212 2 е ЕЗ ЕЕЕ [ [ж Го Ге [лт [ле 
ат | mE] 


Reserved 
= 
EN ОЗ В S Е CG ОКЗ ЕВ ОЗ ОВ И ИШЕ 


BEES Е Е CER ПАДА Е EC ES ЕЕ BC ВБ RE ER ЕЕ ВС 


Reserved 


Interrupt status for int_pll 


нв мате | ви | Туре [Ssucie | Reset] Description | 
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= ае 
=== =e [ер г 


ССНИ ВИ СС СТИ ГЕН СЕТЕ ИИ 


INT_PLL_MSK 


_ ви Jor [oo [> [2] 7 |» [25 [» 2 2 2 |» ее [7 [8 


Reserved 
е KENN 
[Reset | о | о | о | о Торо | о | о | о | о | о | о |o |o [о | о] 
ви |1) та | 13 | 12 | чи [о | о | ге | 7 | е [оја | з|2 | 1 o) 


int_ 
Reserved pll_ 
msk 


5. 
вези | С ере Ре ОС ОС ОС О ОСЗ С ОС С С СЗ 


Mask the int_pll signal 


Field Name Type merce Reset Description 
Value 


ее ЕТ Есен И 


int pll msk AG LT e [os [nee merece а When high, mask the int pll signal to 


INT PLL CLR 


с» [о [s oT [5 [5 2 22 |» T [тв [т [ле 
КЗ a S 


Reserved 


Clear int_pll 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келен [апт [mo [а 9 - 
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int pll clr WC NA Self clear register, when it is written, 
int pll go low 


6.13.7 Implement detail 


6.13.7.1 dpi if ctrl 


Interface of this module is listed in below table: 


Signal Name Width Це) description 


DPI interface 


dpi_vsync 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
dpi_data_en 1 | DPI data enable, When 


high indicates 
dpi_pixel_data is available 


ск ар! 1 | DPI pixel clock 
dpi_pixel_data 30 | DPI pixel data 
dpi_halt 1 O Active high used in 


command mode to 
indicates that dsi_ctrl_top 
can’t accept pixel data 


now. 

dpi_te 1 О DPI tear effect signal 

Pixel FIFO Interface 

pixel fifo wr 1 O fifo write request singal, 
high active 

pixel. fifo wdata 32 О pixel data from DPI, should 
do format change to match 
DSI spec 

pixel Но full 1 | fifo full 

pixel fifo af 1 | fifo almost full, when 


command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI control FIFO interface 


dpictrl fifo wr 1 O fifo write request singal, 
high active 
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dpictrl _ fifo_wdata 


fifo write data. 

video mode: 
{14’d0,vsync,hsync,dataen} 
command mode: 


{first_pkt_flag, 
pkt_size_highbyte, 
pkt size lowbyte ). 


first pkt flag assert when 
fist packet data is written to 
pixel fifo after posedge of 
dpi vsync 


арки Шо full 


fifo full 


dpictrl Но af 


fifo almost full, when 
command mode active, 
dpi if. ctrl should assert 
dpi halt to notice dispc to 
stop send pixel data 


DPI Configure info 


dsi work mode 


1: command mode 


0: video mode 


cmd mode pkt size 


32 


Number of pixel in one 
command mode packet. 
When number of pixel data 
written to fifo equal to or 
more than 

cmd mode pkt size, 
dpi if ctrl should write data 
bytes to dpictrl fifo. 


dpi video mode format 


video format from DPI: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit RGB 


0110: 20-bit YCbCr 4:2:2 
loosely packed 


0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit RGB 

1010: 36-bit RGB 

1011: 12-bit YCbCr 4:2:0 
1100: 8-bit DSC 
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1101: 12-bit YCbCr 4:2:0 
1110: 6-bit DSC 
1111: 6-bit DSC 


Note: if currently works in 
the Command mode then 
0110-1111: 24-bit RGB 


other signals from interna 


| control module 


dpi_skip_nxt_frame 


1 


When this signal goes 
high, dpi_if_ctrl should skip 
one frame dpi_data_en 


apb if ctrl 

Signal Name Width /О description 

APB interface 

dsi_presetn 1 | APB Asynchronous 
Reset Signal This 
signal acts as global 
reset. Active low 

dsi_pclk 1 | APB Clock Signal 

dsi_paddr 9 | АРВ Address Bus 

dsi_penable 1 | APB Enable Signal 

dsi_psel 1 | APB Slave 
Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 | APB Write Enable 
Signal 

dsi_prdata 32 О APB Read Data Bus 

FIFO interface 

apb wfifo wr 1 О FIFO write request 
singal, high active 

apb wfifo wdata 32 О payload data for 
long packet 

apb_wfifo _ full 1 | FIFO full flag 

apb cmdfifo wr 1 O FIFO write request 
singal, high active 

apb cmdfifo wdata | 25 O packet header 


bit24: tear effect 
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related command 
flag 

bit[23:8]: short 
packet data1 and 


data0 or long 
packet word count 


bit[7:0]: packet ID 


apb cmdfifo full 


FIFO full flag 


apb rfifo rd 1 FIFO read request, 
high active 

apb rfifo rdata 32 FIFO read data 

apb rfifo empty 1 FIFO empty 

error source 

аск with егг0~15 1 аск еггогѕ 


err_esc 


errsync_esc 


err_control 


err contention 1р0 


err contention 1р1 


pixel fifo wr err 


pixel fifo rd err 


dpictrl fifo wr err 


dpictrl fifo rd err 


— 


apb. cmdfifo wr err 


— 


apb cmdfifo rd err 


арю wfifo wr err 


apb wfifo rd err 


apb rfifo wr err 


apb rfifo rd err 


rx ecc singlebit err 


rx ecc multibit err 


— 


Ix сгс err 
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dsi_timer 

Signal Name Width Це) description 

clock & reset 

clk_lanebyte 1 | lanebyte clock 

rst_lanebyte_n 1 | asynchronous reset, 
de-assert sync with 
clk_lanebyte 

configure info 

hstx_to_value 32 | HSTX_TO timer 
value, zero means 
disable this function 

Іргх to value 32 | LPRX TO timer 
value, zero means 
disable this function 

bta to value 32 | ВТА_ТО timer 
value, zero means 
disable this function 

presp_to_hstx_value | 32 | HSTX Peripheral 
response timer 
value, zero means 
disable this function 

presp_to_lptx_value | 32 | LPTX Peripheral 
response timer 
value, zero means 
disable this function 

presp_to_lprx_value | 32 | LPRX Peripheral 
response timer 
value, zero means 
disable this function 

stopstate_wait_time | 32 | Minimum time for 
data lane stay in 
stopstate. 

internal signals 

phy_if_ctrl_state 3 | phy_if_ctrl_state: 


000: IDLE 
001: STOPSTATE 
002: LPTX 
003: LPRX 
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004: HSTX 

005: BTA 

006: DESKEW 
hstx to err О HSTX timeout error 
lprx_to_err О LPRX timeout error 
bta_to_err O BTA timeout error 
presp_to_lptx_end 1 О LPTX PRESP count 

end 
presp_to_lprx_end 1 О LPRX PRESP count 

end 
presp_to_hstx_end 1 O HSTX PRESP count 

end 
stopstate_wait_end | 1 O Stopstate count end 


6.14 UART 


6.14.1 


Overview 


UART is an asynchronous communication interface. The UART module includes a baud rate 
generator with software-programmable divider ratios for allcommon baud rates. 


Two types deep FIFO are include. Receive fifo which is 128-byte-deep and send fifo which can be 
configured to 128-byte-deep or 256-byte-deep;The module also includes a flexible interrupt with 
multiple maskable interrupt sources. Two hardware flow control lines are included (one for input, the 
other for output). This module also has a built-in IrDA controller and can be configured to connect to 
an IrDA transceiver. When being used as regular UART port, the IrDA controller is bypassed. 


6.14.2 


V0.9 


Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


Configure TX FIFOs minimizes 128-byte-deep or 256-byte-deep processor 
overhead at high data rates 

Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

Includes a built-in IrDA controller 

Support 32 bits or 8 bits write once to txfifo ; 
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6.14.3 


uart_txd Serial data output. Since the uart_txd is active high, the ріп is set to | 1'h1 
low on reset 


маза | бави —— ЕС 


| 


| 


Figure 6-36 UART with flow control signal connection application 
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Signal Description 


Clear to send 


Active-low modem status signal. This signal is asserted (logic’0’) by 
the DCE device to inform the UART module that transmission may 
begin. RTS and CTS are commonly used as handshaking signals to 
moderate the flow of data into the receiving UART device. The 
value of this signal is indicated by the UART STSO bit9 after logical 
inverse. When the input signal CTSN changes value, either from 0 
to 1 or from 1 to 0, an interrupt will be generated to the MCU. If 
hardware flow control is enabled and the signal CTSN is high, the 
UART immediately stops data transmission on the TXD output pin 
after it completes the current data byte transmission. Reading bit 9 
of the UART status register checks the condition of uart cts 
(inverse). 


Request to send 


When active (low), the module is ready to receive data. This 
assertion might mean enabling the transmit circuits of DTE device, 
or setting up the channel direction in half-duplex applications. When 
hardware and software flow control is not set, programming the 
UART CTLO bit 6 directly controls the output of RTSN. This pin is 
the inverse of UART CTLO bit 6. If receive hardware flow control is 
set by writing “1” to UART CTL1 bit 7, RTSN will be controlled by 
the RX FIFO level and Receive Hardware Flow Control threshold. 
The threshold can be configured by writing UART CTL1[5:0].In this 
case, RTSN remains high as long as the number of data in the RX 
FIFO is greater than the configured threshold value. 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 
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UART UART 
Module Device 
TXD TXD 
RXD RXD 


Figure 6-37 UART1/UART2 without flow control signal connection application 


6.14.4 Function Description 


The UART and IRDA baud rate generator is based on the clk_uart, the divisor coefficient is controlled 
by register UART_CKDO. IRDA part clock period is the 1/16 of the UART part since the required timing 
of IRDA is 3/16 or 4/16 of bit width. The serial data rate can be changed by modify the clk_uart or the 
UART divisor coefficient. 


> tx_fifo | 


| 


uart > Irda tx TXD 
tx_fifo ctl I» uart tx 
APB apb2apb > uart ен чай 
мана sfctl 
RXD 
> |ғы- uart rx » 
Ix. Шо с! Hem 


| i 
rx_fifo | 


Figure 6-38 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, the UART 
module has separated RX and TX channel to realize the duplex working mode. And the UART module 
also supports to enable the IRDA transceiver mode. 


6.14.4.1 UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference clock for data 
transmit and recovery. It also has a 128-byte-deep RX FIFO and a 128-byte-deep TX FIFO to 
decrease processor interrupt load during the data receiving and transmitting. 


6.14.5 FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number of data in 
TX/RX FIFO can be observed by reading UART_STS1 [6:0]/UART_STS1 [15:8]. Rx fifo full and 
Tx_fifo_empty status can be obtained by reading UART. STSO [1:0]. UART_CTL2 register controls the 
FIFO trigger level, which enables the DMA request and interrupts generation. 

TX FIFO size is 128 bytes or 256 bytes. It uses a FIFO pointer to monitor the number of data in the TX 
FIFO that has not yet been transmitted. The MCU can read the UART STS1 [15:8] to access the 
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pointer. The UART also provides a TXF empty interrupt threshold that can be configured by writing 
UART CTL2 [15:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX FIFO that have 
not yet been read by the MCU. The MCU can access the pointer by reading the UART STS1 [6:0]. The 
UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. In FIFO interrupt mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART_CTL1 [6:0]) value is greater than or equal to the 
Receive Int Threshold (UART. CTL2 [6:0]). Otherwise, FIFO operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and transmitter by an 
interrupt signal. The rx Шо full interrupt is set when the number of RX FIFO data bytes is larger than 
the RX interrupt full threshold (threshold value). It is auto cleared when the condition disappears. The 
tx fifo empty interrupt is set when the number of TX FIFO data bytes is less than the TX interrupt 
empty threshold (threshold value). It is auto cleared when the condition disappears. The two interrupt 
sources can be masked by writing “0” to UART_IEN register bit 0 and bit 1.The interrupt signal 
instructs the local hosts to write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt capabilities, the 
user must ensure that the UART flow control FIFO threshold is greater than or equal to the receive 
FIFO threshold. 


The TX and RX FIFO may be accessed by DMA. Writing to control register ОАВТ CTL1 bit 15 will 
enable DMA mode. In receive mode, a DMA request is generated as soon as the receive FIFO 
reached its threshold level defined in UART_CTL2 [6:0]. This request is deserted when the number of 
bytes is less than the threshold level. In transmit mode, a DMA request is automatically asserted when 
the transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger than the RX 
interrupt threshold value), it will send the receive request to DMA controller, and when TX FIFO is 
almost empty, it will send the transmit request to DMA controller. 


6.14.5.1 Flow Control 


The UART module support hardware and software flow control. The hardware flow control should use 
rtsn/ctsn signal to indicate the flow status. The software flow control use command which integrated in 
data stream in the txd/rxd signal to indicate the flow control status. The hardware flow control control 
has two mode, 1) auto flow control, 2) software configured hardware flow control. When the 
UART_SFCTL register БИ is set to 1, the software flow control enabled, or if the UART ЗЕСТЦ is 0 
and if the UART_CTL1[8:7] is set to 2’b11 the auto hardware flow is enabled, or if the UART_CTL[8:7] 
is 2'600, the пп is set by software, and the receive flow control is disabled. But UART can't literally 
Switch flow control mode when UART start to work. 


6.14.5.1.1 Hardware Flow Control 


The UART module supports both auto hardware flow control and software configured hardware flow 
control. When UART. CTL1 register bit 7 is set to "0", software will control the signal uart rtsn by 
writing UART  CTLO register bit 6; if "1", the signal uart rtsn will be controlled by hardware itself, called 
auto-RTS. 


Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and auto-RTS can be 
enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger levels used in 
auto-RTS are stored in the UART_CTL1 [6:0]. RTS is active if the RX FIFO level is below the HALT 
trigger level. When the receiver FIFO HALT trigger level is reached, uart_rtsn is deserted. The sending 
device (external UART device) may send an additional byte after the trigger level is reached because 
it may not recognize the desertion of RTSn until it has begun sending the additional byte. The 
assertion requests the sending device to resume transmission. In this case, uart_rtsn is an active-low 
signal. 

With auto-CTS, uart_ctsn must be active before the module can transmit data. The transmitter circuitry 
checks uart_ctsn before sending the next data byte. When uart_ctsn is active, the transmitter sends 
the next byte. The auto-CTS function reduces interrupts to the host system. When auto-CTS flow 
control is enabled, the CTS state changes need not trigger host interrupts because the device 
automatically controls its own transmitter. Without auto-CTS, the transmitter sends any data present in 
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the transmit FIFO and a receiver overrun error can result. In this case, uart_ctsn is an active-low 
signal. 


6.14.5.1.2 Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. When the 
UART_SFCTL reigster bit[1] is set to 1, the software flow control is enabled. The user also can config 
the UART_SFCTL reigster bit[0] to select the mode of the software flow contorl function. 


The process of the software flow control is showing as the figure 4.The reciver endpoint use the 
receive fifo index to judge whether to suspend the tranmision. When the receive fifo index is larger 
than the upper threshold CTRL1[6:0] (the same as hardware flow control threshold), the receive 
endpoint will send XOFF command by uart_tx to the transmit endpoint, then the transmit will be 
suspend. When the receive fifo index is smaller than the lower threshold DSPWAIT[16:10], the receive 
endpoint will send the XON command to transmitter to restart the transmission. When configure the 
register must guarantee the upper threshold CTRL1[6:0] bigger or equivalent the lower threshold 
DSPWAIT[16:10]. Vice verse, when transmitting data, the uart rx will receive the XOFF and XON 
command to suspend and restart the transmission. So the UART module will realize the control flow 
without use CTSn and RTSn signals, it can reduce the usage of IO resource. 

Since the software flow control will send command to represent the flow control status, there will be 
several data have the same value as the XCMD(XON/XOFF), in order to prevent transmission error, 
the data or the command should be escaped before transmitting or after the receiving. So it will use 
another command ESC to represent the data status. 

The UART module supports two mode for escaping. The first mode is send XCMD as the normal data, 
and use ESC command and the inverted data to repesent the transfer data that has the same value of 
the XCMD and ESC.The second kind is send the data that has the same value of the XCMD as 
normal uart transmitting, and send XCMD with a ESC prefix. The format example is shown as follow: 
Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent ESC, 


When use mode 0 to transmit data 0x11 0x13 0x77, the data should be escape to 0x77 OxEE 0x77 
OxEC 0x77 0x88. When transmit XON, it should be transmit 0x11. 


When use mode 1 to transmit data 0x11 0x13, the data can be transmitted without escape, when 
transmit XON, the transmit data should be 0x77 0x11, when transmit data 0x77, the data should be 
escaped to 0x77 0x77. 
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Set XOFF & XON char 
to UART command 
buffer 


г» UARTTX&RX < 


no 


no 


rx си>с 1 rhft 


уез 
TX insert XOFF char 
to Device(hold hold TX FIFO 
device) 


hídge RX fifo Empty? 
(rx_cnt < 
Ix, sw low Һа) 


udge RX XON? 
X byte == XON 


TX insert XON char to release TX FIFO 
Device(release device) 


Figure 6-39 Software Flow Control Processing Flow 


Mode 0 DATO DATI | DAT2 PES] -РАТЗ | РАТА DATS 


Mode 1 DATO DATI DAT2 | DAT3 | DAT4 DATS 


Figure 6-40 Software Flow Conirol Data Stream (Mode0/Mode1) 


6.14.5.1.3 Flow control diagram 
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ctsn_in 


(from pad) O | Hard ware flow control channel 


when strt_bit_pls ==1, 
send command to load 


data 
Е О uart_tx 
Strt_bit_pls 


sw en SW еп | һм/ еп tx 


uart_rx receive flow command 


Soft ware flow control channel 


Figure 6-41 Diagram of tx flow control 


Figure 6 is the architecture diagram of tx flow control, as it depicted in the graphic, tx flow control 
contains two channels, hard ware flow control and soft ware flow control. 

In hard ware flow control, the control signal ctsn come from other remote rx rstn, when ctsn pull high 
and the software flow control disable, hard ware flow control of tx enable the ctsn signal will propagate 
to uart_sfct module. When uart_sfct mode sampling the ctsn high will stop to fetch data from tx fifo to 
send uart_tx module. 

In soft ware flow control, when locate rx receive the flow control command (XON, XOFF), then 
translate the command to generate the flow control signal ctsn_sw, and the software flow control 
enable ctsn_sw will send to uart_sfct module, When uart_sfct mode sampling the ctsn high will stop to 
fetch data from tx fifo to send uart_tx module. 

According to the diagram the if the software and hard ware flow control both enable, the flow control 
will select the software flow control channel, the software flow control has the high priority. 


Hard ware flow control channel 


~RTS_REG 
(from uart rf to initial request 
remote tx send data) гвіп out 


rstn 


uart sfct 


hw en rx 


rstn = (cnt гхЕ ми > ctl1 rhft) ? 1'b1 : send flow control 
1'50 


rstn -(спі rxf м > ctl1_rhft) ? 1'b1 : 
(cnt rxf w «rx sw low Ша)? Soft ware flow control channel 


150: Tum 0 0 по 


Figure 6-42 Diagram of rx flow control 


command 


Figure 7 is the architecture diagram of rx flow control, as it depicted in the graphic. As the same with 
the tx flow control, the flow control constrains hardware and software flow control channels. Initial 
configure the uart control register the RTS_REG should pull down, to initial request remote tx send 
data, and if hardware of rx and soft ware flow control both disable the flow control can be controlled by 
cup. 

In hard ware flow control, when the rx fifo received the data beyond the receive threshold, the rstn 
will pull high, and hard ware flow control enable software flow control disable, the rstn will send to the 
pad out directly to the other remote tx to stop to send data. 


In the soft ware flow control, when the rx fifo received the data beyond the receive threshold, the rstn 
will pull high, and software flow control enable, the rstn will send to uart_sfct module. The uart_sfct 
module sampled the rstn was high will stop to prefetch the data from tx_fifo, and send the stop 
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command (XOFF) to uart_tx module to send out to stop the other remote tx, otherwise will send start 
command (XON) to uart_tx module. 


6.14.5.2 RX and TX module 


Fig. 8 depicted the uart send data state diagram and start signal generates circuits. The uart tx module 
will start to load data under send if the start_bit_pls full high. For initial the state at TX_IDLE and 

brk endis "0", and apb bus write data to the tx fifo the txf_realempty will pull down, then the 
start_bits_pls set “1”. When start signal start_bits_pls set “1” the data from tx_fifo will load to the shift 
register, and the state will change to tx_satart and then under the baud rate control the state to change, 
until the load byte data has be send. 


When the one byte data has be send, will generate a last_stp_pls, and then will generate start_ bit_pls 
to load next byte data to send. If the brk_end CTRLO[7] set to “1” and TX FIFO is real empty and TX is 
idle, setting this bit forces the TX data output low. 


When the flow control signal ctsn is high and flow control is enable will stop the start_bit_pls and stop 
to send the data. 


start_bit_pls 
last_stp_pls 


~txf_realempty 


ІСІ еп-0 


TX_IDLE TX_STRT 
start bit pls =0 


&&clkd pls- 1 start bit pls -1 
&& ска pls = 1 


start bit pls =1 
&& ска pls = 1 


ска pls = 1 ска pls = 1 ска pls = 1 


TX DATO TX DAT2 


TX РАТ! 


stp bit num[1] = 0 clkd pls - 1 
&& start bit pls =0 


&& clkd pls - 1 stp bit num[1] = 0 


&& start bit pls =1 
&& clkd pls = 1 byte len - TX 5BIT 
&& рпу еп-0 TX DATS3 
&& clkd pls - 1 


byte len = TX 6BIT 
&& рпу еп-0 
&& сіка pls = 1 


TX DAT5 


byte len = TX 5BIT 
&& prty еп= 1 
88 ска pls = 1 


stp bit пот = 1 
88 ска рів-1 


byte len = TX 7BIT 
88 рпу еп-0 
88 ска pls = 1 


TX DAT6 


byte len = TX 6BIT 
&&prty еп = 1 
88 ска pls = 1 


ска pls = 1 


prty en - 0 
ска pls = 1 && clkd pls = 1 


TX PRTY 


byte len ! = TX 5BIT 


=1 byte len ! = TX 7BIT && ска pls = 1 


y en 
&& clkd pls - 1 && ска pls = 1 
TX DAT7 


byte len! = TX 6BIT 
&& ска pls = 1 


TX ОАТ4 


byte len = TX 7BIT 
&& prty еп= 1 
88 ска pls = 1 


Figure 6-43 Uart tx start bit pulse and uart tx receive control flow 


Fig. 9 depicted the uart rx module receive data state flow diagram, when the irda en negedge come 
the state will change to RX IDLE state and ready to receive irda data, irda en configured by 
CTRLO[12:11], otherwise when the rxd negedge generated, the state will change to RX START, and 
the baud rate drives the state change and sampling data from rxd. During sampling the data, if the 
data exist the frame or parity error the rx will generate the frame or parity error. If the rxd always zero 
and can't accord with the uart data format, the break detect will generate. 
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hf_strt_bit = 1 
88 uart_rxd = 1 


hf_strt_bit = 1 
RX_IDLE RX_STRT 


сіка ріѕ = 1 


RX_STP2 


stp_bit_num = 2'b11 
&& clkd pls = 1 byte len = RX 5BIT 


&& prty_en=0 
88 ска pls = 1 
АХ $ТР1 
RX_PRTY 


сіка ріѕ = 1 ска ріѕ = 1 


ВХ DATO 


ВХ ОАТ1 ВХ DAT2 


ска pls = 1 


ВХ ОАТЗ 


ска pls = 1 


ВХ РАТА 


stp_bit_num ! = 2611 
&& сіка pls = 1 


byte len = RX 6BIT 
&&prty en - 0 
&& ска pls = 1 


RX DAT5 


byte len = RX 7BIT 
&&prty en = 0 
88 ска pls = 1 


prty еп-0 
&& ckd pls - 1 


пу enz 1 


Ж byte_len ! = RX_7BIT 
&& сіка pls = 1 


&& ска pls = 1 
RX_DAT7 RX_DAT6 
byte_len = RX_7BIT 


byte len! = RX 6BIT 
&& ска pls = 1 


byte len ! = ВХ БВП 
&& ска pls = 1 


&& prty en 1 byte len = RX 6BIT 
&& clkd pls = 1 && prty en- 1 byte len = RX 5BIT 
вв ска pls = 1 && рпу en- 1 


ва clkd_pls = 1 


Figure 6-44 Uart rx flow control 


6.14.5.3 Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by writing UART 
CTL2 [14:8]. Atx fifo empty interrupt will be generated when the number of TX FIFO data bytes is 
less than the TX interrupt threshold value. It is auto cleared when the condition disappears. 

UART also provides a RX FIFO full interrupt threshold that can be configured by writing to UART CTL2 
[6:0]. An rx_fifo_full interrupt will be generated when the number of RX FIFO data bytes is larger than 
the RX interrupt threshold value. The interrupt will be auto cleared when the condition disappears. 
An rx_tout interrupt will be generated if the UART has not received data from the input line in a period 
of time. This period depends on the baudrate and the value of CTL1 [13:9]. If the value of CTL1 [13:9] 
is '0' ће interrupt will never be generated. The interrupt can be cleared by writing “1” to UART_ICLR 
bit 13. 

When having received data, UART generate parity error/framing error if error condition occurs. Also, 
when having received FIFO overrun, an error interrupt will be generated. Writing to corresponding 
interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the corresponding 
registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data output to low. 


ааа 1 Tdata 1 | m*n*Tdata i 


Figure 6-45 UART timing parameter 


6.14.5.4 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode is selected by 
writing “1” to UART CTLO [15]. The default value of this bit is “O”. 
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IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into UART module. The 
IrDA transmit block changes the UART transmit serial bits to the IrDA timing, and then sends to TXD 
port. On the other side, the receive module detects the IrDA timing from the RXD port and changes 
back to UART bit stream to let the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART CTLO bit 9, and 
the pulse of a bit may be 3 or 4 high cycle controlled by the UART CTLO bit 13. In the no polarity invert 
working mode, when sending “1”, the output remains “0”. And when sending “0”, output follows the 
IrDA timing as demonstrated in the figure. On the receive data path, the polarity could be change by 
UART_CTLO bit 10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. UART. CKDO[15:4] must be set bigger than UART_CKDO[3:0] when using irda mode. 


| Тдаа: Tdata} m*n*Tdata 


UART_CLK | 


TXD L O тв 9 10111. 15 1 


Figure 6-46 IrDA transmit timing 
6.14.6 Control Registers 


6.14.6.1 Memory map 


Offset 227 
Ші [m (песін | 
Write data to this address initiates a character 
= 5 а transmission through TX FIFO 
0х0004 UART_RXD bees from this address retrieve data from RX 


| Control register __________| | Control register __________| 


Software flow control function configure 
0x0038 UART_XCMD sare ан ) command configure 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1347 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Offset m 
fime Мате [metn | 


0x003C UART ESCAPE ESCAPE command configure register 
0x0040 UART IP VERSION | This register indicates the version of this IP 


Description: DADDR[5:2] rang from 0x0000 to 0x003C, UART ІР VERSION is not available. 


6.14.6.2 Register Descriptions 


6.14.6.2.1 UART TXD 

Description: Write data to this address initiates a character transmission through TX FIFO. 

Св е Г | о] |z | е [22 Газ [2 [и е е [тв SERRE 
ае ООО 


н 


po МОРУ __/ 
[Reset | о | о | о | о [o ооо то ev CNSA ооо 
Fresen sai 
x WM А G C 


UART_TXD 


"° 


Field Name Type | Reset Description 
Value 


UART_TXD [31:0] WO 870 Write data to this address initiates a character 
transmission through TX FIFO ; 
when UART_CTRLO[14]=0, just UART_TXD[7:0] will 
be send to txfifo; 
when UART_CTRLO[14]=1, UART_TXD[81:0] will 
be send to txfifo ( need to wait 4 APB clock cycles ) 


6.14.6.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 
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са Те Та [m m [m а а Га Га Га [o | s e] v е 
LINE RN 


о в 
ПЕ o С С ОС ОС ОСЗ ОСЗ ОС |o ОС ОСИ Pe ОС ОСЗ С 
Сен [s ЕЕ е С ее Те 7 Те [а 12 То 
Dae| =ош 


UART_RXD 


пе 2222222 oe] 


UART_RXD 


Field Name Type | Reset Description 
Value 


UART_RXD [31:0] 810 FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


6.14.6.23 СОАВТ STSO 

Description: UART status register 
Register description (0x0000 9802) 
| Bit | зт [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm С—С 


Reserved 


ЕІКИКИКИКИЕНЕНЕНЕЕЕКНЕНЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


RE 
АХО | RTS | CTS | DSR 
T 


те [в Г [| [же [ере [|| [ж ERES 


— Name Reset Description 
Value 
sic NN OVER [15] Data transfer is really 
over(tx fifo has no number 
&stop bit has transmitte) 


RXF REALFULL RX FIFO is real full(not 
relates to register 
RXF FULL THLD) 


TIME OUT RAW. STS [13] во [10 | RAW timeout interrupt, this 
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bit is set when receive time 
is out. 

RXF_REALEMPTY [12] 1: rxf real empty 
0: rxf not real empty 


(~ eo to send, if 
cnt rxf« 

RCV HW FLOW THLD, 
RTS-1, else RTS-O. if reset 
RTS=0. (to cpu) 


(~ctsn)Clear to send, (to 


(~dsrn)Data set ready(no 
used) 


Form uart_dtrn_in (core top) 
(no control logic) 


BRK_DTCT_RAW_STS ! Raw break detect interrupt 


(RXD always receive zero, 
the received data form is not 
uart data form.) 


CTS_CHG_RAW_STS " Pr s. Raw CTS change interrupt 
|DSR CHG RAW 575 | CHG_RAW_STS и | тю 1% | Вам | Raw DSR change interrupt | | Raw DSR change interrupt | interrupt 


RXF EXE M RAW STS 110 Raw RX FIFO overrun 
interrupt 


FRAME ERR RAW STS |] |н Jer | Raw frame error interrupt 
PARITY ERR RAW 575 | =- [no |o | Raw parity error interrupt 


TXF_EMPTY_RAW_STS [1] Thi Raw TX FIFO empty 
interrupt (lower than empty 
threshold) 

RXF_FULL_RAW_STS 110 Raw RX FIFO full interrupt 
(larger than full threshold) 


6.14.6.2.4 UART_STS1 
Description: data number in the ТХЕ and RXF 
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Reserved Tx fifo depth 


сл i‘ i ‘COC; 2 | 
Reset ERNERERBEREN 
ЕЛШЕЛЕЛЕНЕЛЕЛЕЛЕНЕН ИЕЛЕНЕ ДЕЛЕЖЕМЕШ 


ТХЕ СМТ RXF_CNT 


L3 NENNEN NND QN 
ІЕИКИКИКИКИКЕЕНКЕССЕНЕНЕНЕЛЕЕЕЛЕН 


Tx Шо depth | [20:17] 410 TX FIFO depth description 
Fifo_length=2‘n, the n is the tx fifo depth 
(tx fifo depth = TFIFO DEPTH LOG (parameter)) 


TXF_CNT [16:8] 910 The number reserved in TX FIFO. The register will 
increase when writing data to the TX FIFO, while 
decrease when reading data from TX FIFO; 

If SOC integrate tx fifo deep is configured as 256,the 
txf_cnf[16] will be valid, or it is invalid; 
([TFIFO DEPTH LOG :0]) 

ВХЕ CNT [7:0] 8'h0 The number reserved in RX FIFO. The register will 
increase when writing data to the RX FIFO, while 
decrease when reading data from RX FIFO 
([RFIFO DEPTH LOG :0]) 


6.14.6.2.5 UART IEN 


Description: UART interrupt enable register 


Interrupt enable (0x0000 0000) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
|е) нм O 


Reserved 


DSR | RXF | FRA | PAR | TXF n 
PDT p CH OV | ME ITY EM 
NE | ERR | ERR | ERR | РТУ i] К 
Reserved ur 4 Reserved МЕ | Е UN INT INT INT | NT 
EN EN EN E EN EN EN EN 


= a 


Fld Nar [m [Rw [ш ees | 
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x ү ПО ae он 
Pew СИ СИ СИ ООО 
хазонам Пи Јенс [me — Ters ango meras erane 
[ns cuo тт [m Демо [rmo |DSR orange тегиз емее | 


RXF_OVERRUN_INT_EN ке LN RX FIFO overrun interrupt 
enable 


FRAME. ERR INT. EN [3] |вм |100 | | Frame error interrupt enable | error | Frame error interrupt enable | 
PARITY. ERR INT. EN а вм мю Parity error interrupt enable 


TXF_EMPTY_INT_EN т 110 TX FIFO empty interrupt 
enable 


|RXF FULL INT ЕМ |[] {вм |o | RX FIFO full interrupt enable 


6.14.6.2.6 UART_ICLR 


Description: UART interrupt clear register 


| Bit зт | 30 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


See w 
кезгі ЕИ ИШЕ И ЕИ ЕЕ И ВО ПОЙ И В ВЕ ОКО ПИ ИЕ 
ШОИЛЕМЕНЕЛЕЛЕЛЕЛЕМЕ ЕЛЕНЕ ШЕШЕ ЖЕМЕ 


Е а Е 


| туге | Ka EEO = 


Field Мате R/W Reset Description 
Value 
TIME_OUT_INT_CLR [13] 1'h0 Write “1” Clear time out 
interrupt 


| Reserved | | ТЕГЕНЕ na _ | 8] во |5 |5ћо | 


BRK DTCT INT CLR 110 Write “1” Clear break_detect 
interrupt 

CTS_CHG_INT_CLR мо 110 Write “1” Clear cts_change 
interrupt 

DSR_CHG_INT_CLR Write “1” Clear dsr_change 
interrupt 


RXF | ВХЕ OVERRUN ІМТ CLR | INT — CLR |] | | тло | Write “1” Clear rxf_overrun 
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ee И — s НЕ 


FRAME ERR INT ! — Write “1” Clear frame error 
interrupt 


PARITY ERR INT CLR Write “1” Clear parity error 
interrupt 


—— 


6.14.6.2.7 UART_CTRL0 


Description: UART control register 


0x0018 Control register (0x0000_0000) 


UART_CTRL0 


Reserved 


EENEN CE 


R IR IR_T IR вт ОТА Nae STOP вт. РАВ Ro 
с DPL | ХЕ | RX | "n 2^ BYTE LEN 1. 
хм ят 
X N V ER 


Field Name R/W Reset Description 
Value 


ЖЕСІ: 
СУ | 


i I 


__ “Pe 
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0 : rx receive little endian 
word 
model(rxd fifo data[7:0]) 


1 : rx receive big endian word 
model(rd fifo data[31:24]) 

0 : tx send little endian word 
model(PRDATA|7:0]) 

1 : tx send big endian word 
model(PRDATA[31 :24]) 

0: Receiving data for 8 bit 
operation every time; 


1: Receiving data for 32 bit 
operation every time; 


(data send to fifo or dma) 
“0”: UART 

“1”: IrDA 

0:Sending data for 8 bit 
operation every time; 

1: Sending data for 32 bit 
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operation every time; 
(data send to fifo or dma) 

IR WCTL [13] RAN 110 set “1”, increase pulse width 
for one clock.(irda send 0, 
width pulse) 


IR_DPLX [12] IRDA TX/RX enable 
IR_TX_EN | 1] IRDA TX enable 


DTR_| E 110 This bit controls the dtrn 
output 
(no use, direct send core 
output) 

SEND_BRK_EN When TX FIFO is (real) 
empty and TX is idle, setting 
this bit forces the TX data 
output low. 

Need to be cleared by MCU. 
(direct set TXD_OUTPUT 0) 


RTS_REG R/W When UART_SFCTL[1] is 0 
and UART_CTL1[7] is 0, the 
rtsn signal is controlled by 
RTS_REG bit 
0: rtsn is high 
1: rtsn is low 
(cpu through rx. full interrupt 
to decides to control rtsn ) 


STOP BIT NUM [5:4] R/W 213 0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 
BYTE_LEN [3:2] R/W 213 data byte length. 
0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 
8 bits. 
PARITY_EN [1] R/W 110 0: parity disabled 
1: parity enabled 
ODD_PARITY R/W 110 0: even parity 
1: odd parity 


6.14.6.2.8 UART_CTRL1 


Description: UART control register 
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са е 2 [2 [2r [25 [25 [з[ [ 2 [8 [9 [тэ [зв [ v [6| 


Reserved 


RX TOUT THLD RCV HW FLOW THLD 


ЕЛЛЕЛ ЕЛІ C NEL мА 
LEDERER ов а Е ВЕ ЗИ Е ВИТ а ДЕ 


Field Name Reset | Description 
Value 
DMA_EN [15] R/W 110 “1” enable DMA access UART FIFOs (cpu 
control dma access) 


LOOP_BACK Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] 510 Receive timeout threshold 
Receive time cycle num = RX_TOUT_THLD 
* ЦАВТ СКО“ 8 

TX_HW_FLOW_EN R/W Transmit_Hardware_Flow_Control_ Enable 
“1” enable transmit hardware flow control 
“0” disable 
(it and software enable send to uart_tx) 

RCV_HW_FLOW_EN [7] R/W Receive_Hardware_Flow_Control_Enable 
“1” enable receive hardware flow control 
“0” disable 


RCV_HW_FLOW_THLD : R/W 7110 Receive Hardware Ном Control Threshold 
When АСУ HW FLOW EN is enabled, at 
the cycle when the number of unread bytes 
in the RX FIFO become greater than the 


receive hardware flow control threshold 
value, the RTSN is set to high to stop the 
remote TX. 


6.14.6.2.9 UART CTRL2 
Description: UART TX FIFO empty and RX FIFO full threshold register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
r Ai 


Reserved 
| тире пн 7 
| eset уд И ИНЕ И ЕСЕ КЕШЕ И И ризи edes] 
cen rosea В Е Е ЕВ ЕВ Е 8 Е ЕА 


Res 
TXF_EMPTY_THLD erve RXF_FULL_THLD 
d 


| — ИИ С ОИ ОИ 
пе С ОС 


TXF_EMPTY_THLD | [15:8] R/W 810 TX FIFO data empty threshold. 
If tx fifo deep is configured as 
256,the txf_empty_thld [15] will 
be valid, or it is invalid; 


mew m С С оо ооо 
RXF_FULL_THLD | [60] — |RW ____|тћв | RX FIFO data full threshold 


6.14.6.2.10 UART_CKDO 


Description: This register is used to configure baud rate 


[mona  Гомветейн АІ) вото] 
са Ге е Ге 2 е [s | а | [ж Га ю] в] v Ге 
[Nene = 7 


Reserved 


UART_CKDO 
Type 
ч 4схТИЕЛЕЛЕЖЕЯБИКИЕЛЕЖЕИЕШЕЛЕНЕН 


[SERES Jee оти ЕВ npa EGER ER TR IU 


UART CKDO | [15:0] 16Һ54А Clock divisor bit 0 to 15 


6.14.6.2.11 UART_STS2 


Description: UART interrupt mask status 
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са [s е [2 [2 |e [25 [8 [5 [2 [8 [9 [тэ [зв [ v [в 


Reserved 
ы: ды, 70 
| reset | е Те ИШЕ И ЕЕ КЕШЕ То Те То Ге Б те те 
ЕСИЕЛЕЛЕЛЕЛЕЛЕ SEES EHE ЕС АС CR RC RC 


и B 


| туге | Ka асаа 
| Неве ЕЕ = © | о | о | о LON SCREEN 


Field Мате R/W Reset Description 
Value 
TIME_OUT_MASK_STS [13] ° и Time out interrupt mask 
И 


Мені [шш 20088 25740 


BRK DTCT_MASK_STS 1'h0 — detect interrupt mask 
status 

CTS CHG_MASK_STS 1'h0 CTS change interrupt mask 
status 

DSR_CHG_MASK_STS [5] 110 DSR change interrupt mask 
status 

RXF_OVERRUN_MASK_STS | [4] 110 RX FIFO overrun interrupt 
mask status 

FRAME_ERR_MASK_STS [3] 110 Frame error interrupt mask 
status 

PARITY_ERR_MASK_STS [2] 110 Parity error interrupt mask 
status 

TXF EMPTY MASK STS [1] 110 TX FIFO empty interrupt 
enable 

RXF FULL MASK STS 124. RX FIFO ІШІ interrupt mask 
status 


6.14.6.2.12 UART_DSPWAIT 


Description: UART control register 
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са [sro 2 [2 [2r [25 [2 [8 5 [2 [ 5 [9 | 5 [зв | v |] 


Reserved 
| т ро д 
Peset ИШ ЕШШ ИШЕ И СЕ КЕШЕ И eqs Би edes] 
Se ИЕ ЕНЕД НЕН ЕЧЕН ЕЧ 


TX_DATA_S | RX_DATA_S 
ы ЫШ ~ 


| Туре | 


Field Мате R/W Reset Description 
Value 


RCV SW FLOW THLD | [16:10] | RW 7'h8 Receive Software Flow Control Threshold 
At the cycle when the number of unread 
bytes in the RX FIFO become less than the 
receive software flow control threshold 
value, the TXD will send XON command to 
start the remote TX. 


TX DATA SWT R/W 210 O:little endian byte mode 
(PWDATA[T7:0]) 
1:big endian byte mode 
(PWDATA[31:24]) 
2:big endian half word mode 
(PWDATA[23:16]) 


O:little endian byte mode 
(PRDATA[7:0]) 

1:big endian byte mode 
(РАРОАТА[31:24]) 

2:big endian half word mode 
(PRDATA[23:16]) 


ТХ ОМА МОО SEL [5] R/W ; 0: when іх empty is “1”, tx_dma_req 
become 1, and it keep 1 until receiving 
the tx_dma_ack 

1: tx_dma_req is “1” when tx empty is 
“1” еве “0” 

RX_DMA_MOD_SEL [4] R/W у 0: when rx full is “1”, rx dma req become 
1, and it keep 1 until receiving the 
rx dma ack 

1: rx dma req is “1” when rx full is *1",else 
“0” 


UART_DSPWAIT [3: R/W This register is used for DSP control 


6.14.6.2.13 UART_SFCTL 
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Description: UART software flow control function configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
Dae == — 


Reserved 


SW_FCTL_EN [1] R/W Tho “0” : Disable software flow 
control 
“1” : Enable software flow 
control 

SW_FCTL_MODE R/W 110 “0” software flow control mode 
0 
“1” software flow control mode 
1 
(detail in title 4.3.2) 


6.14.6.2.14 | UART_XCMD 


Desciption : UART XCMD command configuration register 


ШІЕЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ае F vn 


Reserved 


UART XON rw 5:8] 8'h11 The XON command 
configuration value 
UART_XOFF о ам | ТІС Тһе XOFF command 
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6.14.6.2.15 UART_ESCAPE 


Desciption : UART ESCAPE command configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
Dae == 


Reserved 


ЕТІКИКИКИКИКИКНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 
ви | = | та | па | > | п | по |» |• | | |» | „| а | 2 | le 


Reserved UART_ESCAPE 


UART_ESCAPE ы. 0] 8177 Тпе ЕЗСАРЕ соттапа 
configuration value 


6.14.6.2.16 UART_VERSION 


Ten Ти [во [2s |» [2 [s [25 |“ 2 22 [ж [тв [т [ле] 
наме О 


reserved 
"ese Е о ОЕ ОО ОЕ а | 6 Је NER И EN RR ОЕ Е 
e EE А СЕС Е то уча я Ee ли ВЕС 


UART_ Version 


Ten 
Peset о | о | о | | о | 


Неја Мате Туре Reset Description 
ТОБЕ 


[15: 0] a 0x0700 | This тоюма of this IP 


6.14.7 Application Notes 


Working in UART mode with hardware flow control (full duplex) 
The initiator writes to the setup register (global register) 
The initiator writes the UART_CTLO register bit 15 to “0” to enable UART mode. 
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The initiator configures UART. CKDO registers to generate the suitable baud rate. For example, 
if clk_uart is 26 MHz, UART_CKD0 is set to Oxe1, then the UART baud rate is 115 К. 


The initiator configures UART_CTLO to generate the suitable data format, such as parity 
enable and parity style, byte length, and stop bit number 


Set UART_CTL1 register bit 7 to “1” to enable receive hardware flow control 

The initiator configures UART_CTL1 register bit [6:0] to suitable value 

Set UART_CTL1 register bit 8 to “1” to enable transmit hardware flow control 

The initiator configures UART_CTL2 to generate receive threshold and transmit threshold 
The initiator writes UART_CTL1 register to configure receive timeout value 

Enable related interrupts by writing UART_IEN register 

Writing data to ЦАВТ ТХО 


Once the TX FIFO is not empty: 
data in TX FIFO will appear on TX line in sequence 


If data number in the TX FIFO is less than the data empty threshold value, a txf_empty 
interrupt will be generated. After receiving this interrupt, MCU should write more data into the TX FIFO. 
After data number in the TX FIFO is more than the data empty threshold value, MCU should clear the 
interrupt. 


If data number in the RX FIFO is more than the data full threshold value. An rxf_full interrupt 
will be generated. After receiving this interrupt, MCU should read data from RX FIFO. After data 
number in the RX FIFO is less than the data full threshold value, MCU should clear the interrupt. 


If receiving RX_TOUT interrupt, read all data in the RX FIFO 


setup register 


Set UART. CTLO[15] “0” 
Enable UART mode 


Set UART. CTL[8] to “1” 
Enable transmit hardware ctl 


Set UART_CTL2 to generate 
тх Шо full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] “0” 
Enable UART mode 


Reading 
UART_STS2 
Txf empty 
Interrupt =1 2, 
Writing data to Reading data form 

UART_TXD UART_TXD 


Figure 6-47 Uart mode with hardware flow control 


Set UART_CTLO to generate 
data format 


Set UART_CTL1 to generate 
timeout value 


Rxf_full Timeout 
Interrupt =1 2, interrupt = 12 


Clear interrupt 


Set UART_IEN enable related 


Set UART_CTL[7] to “1” Д 
interrupts 


Enable receive hardware ctl 


Set UAR_CTL11[5:0] to 
generate hardware receive 
threshold 


Writing data to UART_TXD 


Reading all data form 
UART_TXD 
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setup register 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTL[8] to “1” 
Enable transmit hardware ctl 


Set UART_CTL2 to generate 
rx. Мо full threshold and tx_fifo 
transmit empty threshold 


Set UART_CTLO[15] “0” 
Enable UART mode 


Set UART_CTLO to generate 
data format 


Set UART_CTL1 to generate 


timeout value 


Set UART_CTL[7] to “1” 
Enable receive hardware ctl 


Set UART_IEN enable related 


interrupts 


Set UART1[5:0] to generate 
hardware receive threshold 


Set UART_CTRL1 to generate 
software DMA enable 


Writing data to UART_TXD 


Figure 6-48 Uart with DMA mode with hardware flow control 


Working in UART mode with hardware flow control (full duplex) with DMA mode 


When use the software flow control without ctsn and rtsn signal (full duplex) 


V0.9 


1. 
2. 
3. 


11. 
12. 


The initiator writes to the setup register (global register) 
The initiator writes the UART. CTLO register bit 15 to “0” to enable UART mode. 
The initiator configures UART. CKDO registers to generate the suitable baud 


rate. For example, if clk_uart is 26 MHz, UART. CKDO is set to 0xe1, then the 
UART baud rate is 115 k. 

The initiator configures UART_CTLO to generate the suitable data format, such 
as parity enable and parity style, byte length, and stop bit number 

The initiator configures UART_CTL1 to generate the Recievie Hardware Flow 
Control Threshold (software flow control also used this value to determine the 
rx fifo is full) 

The XON/XOFF/ESCAPE register should be configured before the enable of 
software flow control and mode selection 


The initiator configures UART_CTL2 to generate the TX FIFO data empty 
threshold and RX FIFO data full threshold.(must guarantee the value is lower 
than or equal to Recievie Hardware Flow Control Threshold ) 

The initiator writes UART_CTL1 register to configure receive timeout value 
The initiator configures ЏАВТ ІЕМ to make TX FIFO empty and RX FIFO full 
interrupt enable. 

The software flow control enable bit should be configured before starting a 
software flow control transition 

Writing data to VART_TXD 


When UART_IRQ set, reading data from UART_STS2 to configure the related 
interrupt. 
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Set UART_CTLO[15] select 
enable UART mode 


Set UART_CKDO generate 


baud rate 


Set UART_CTLO to generate 
data format 


Set UART1[5:0] to generate 
hardware receive threshold 


Set XON/XOFF/ESCAPE 


Set UART_CTL2 to generate 
Ix. Мо full threshold and tx fifo 
transmit empty threshold 


Set UART CTL1 to generate 
timeout value 


Set UART_IEN enable related 
interrupts 


Set UART_SFCTL to generate 
software flow control enable 


Writing data to UART_TXD 


value and mode 


SC9832E Device Specification 


Reading 
UART_STS2 


Rxf_full 
Interrupt =1 2 


Timeout 
interrupt = 12 


Clear interrupt Clear interrupt Clear interrupt 


Writing data to Reading data form Reading all data form 
UART_TXD UART_TXD UART_TXD 


Figure 6-49 Uart mode with soft ware flow control 


When use the software flow control without ctsn and rtsn signal (full duplex) with DMA mode 


setup register 


Set UART_CTLO[15] select 
enable UART mode 


Set UART CKDO generate 
baud rate 


Set UART_CTLO to generate 
data format 


Set UART1[5:0] to generate 
hardware receive threshold 


Set XON/XOFF/ESCAPE 
value and mode 


Set UART_CTL2 to generate 
rx. Шо full threshold and tx_fifo 
transmit empty threshold 


Set UART CTL1 to generate 
timeout value 


Set UART_IEN enable related 
interrupts 


Set UART СТАИ to generate 
software DMA enable 


Set UART ЗЕСТ! to generate 
software flow control enable 


Writing data to UART_TXD 


Figure 6-50 Uart with DMA mode with software flow control 
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6.14.8 Integration guide 


This chapter describes integration notice of the IP, and is used by SOC integration engineers. 


6.14.8.1 Key Integration Points 


This section highlights the key points during integration. For example, the synchronizer is put inside or 
outside the IP for cross clock domain interface. 


6.14.8.2 Functional integration 


6.14.8.3 Integration Diagram 


One high-level integration diagram is inserted in this section, and the connection should be highlighted. 


ptest_icg_mode 
ptest_scn_mode 


clk_uart 
rst_uart-arm_n 
rst_uart_dsp_n 
uart_bus_sel 
pad_out_art_txd 


pad_out_uart_rtsn и art_to p_warp Tamma 
pad out uart dtrn 
pad in uart rxd 
pad in uart ctsn ——» 
Е ix Шо port 
pad in чал дет ----р- 
uart dspwait 
гх Шо port 


Figure 6-51 overall diagram of uart top warp 


int req uart arm 


int req uart dap 


6.14.8.3.1 Chip Interface 
The chip PAD interface of UART is emphasized in this section. 


Table 6-18 UART chip PAD interface 


PAD Name Description Control | Connection Connection 
Signals | Information in Normal Information in 
Mode Sleep Mode 


pad out uart txd | serial data output SSS ОЕ =1,IE=0 


pad_in_uart_rtsn request to send | | Е =1, ОЕ =0 


6.14.8.3.2 Memory Requirement 
This section specifies the requirement of RAM and ROM used by UART. 


Table 6-19 The memory of UART 
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Max. Max. Description 
Delay Freq. 


rf2sh128x8 ass rx ЕЕ 


rf2sh128x8 ог 128 ог {х = 
rf2sh256 x8 


6.14.8.3.3 Clocks and Resets 


This section describes the clock and reset signals of UART. 


Table 6-20 UART clock and reset signals 
Signal Name pa Connection 
14 
РСІК Г APB bus clock connect to APB bus 
PRESETn Input Asynchronous reset for APB bus connect to APB bus 
clock domain 
low active 


uart module clk connect to uart clk 


rst_uart_arm_n | Input 1 Asynchronous rest for uart module | connect to arm cpu 
come from arm cpu 
low active 

rest_urat_dsp_n | Input 1 Asynchronous rest for uart module | connect to dap cpu 
come from dsp 
low active 


Note: 


All required frequency of each clock should be provided in above table. 


6.14.8.3.4 Interrupt Requests 


This section describes the interrupt request signals of UART. 


Table 6-21 Interrupt request signals of UART 


int req uart arm | Output 1 Interrupt request: Active high Connected to level-trigged 
Level output. After trigged, interrupt controller 
int req uart arm is kept high 
until SW clear it. 
int reg uart arm is generated 
in PCLK domain. 
Used for arm cpu 


int req uart dsp | Output 1 Interrupt request: Active high Connected to level-trigged 
Level output. After trigged, interrupt controller 
int req пай dsp is kept high 
until SW clear it. 
int req uart dap is generated 
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in PCLK domain. 
___| | RN 


6.14.8.3.5 DMA Requests 
This section describes the DMA request signals of UART. 


Table 6-22 DMA signals of UART 


Signal Name Description Connection 
Information 


dma_req_uart_tx | Output 1 two mode: connect to dma 
0: dma_req_uart_tx keep 1 until controller 
receiving the dma_ack_uart_tx 
1: dma_req_uart_tx is “1” when 
tx empty is “1”,else “0” 


dma req uart rx | Output 1 two mode: connect to dma 
0: ата гед uart rx keep 1 until controller 
receiving the dma ack uart tx 
1: dma req uart rx is *1" when rx full 
is “1”,else “0” 


dma ack uart tx | Input 1 dma ack signal connect to dma 
controller 

dma ack uart rx | Input 1 dma ack signal connect to dma 
controller 


6.14.8.3.6 Bus Interfaces 
This section describes the bus interface signals APB and Z-bus port of UART. 


Table 6-23 APB and Z bus signals of UART 


6.14.8.3.7 Memory Interfaces 


This section describes the on-chip memory interface signals of UART. 
Table 6-24 Memory interface of UART 


O NATY Peon "= ш E | 
Information 
tx fifo 
ram wcen uart txf | sme | 1 TX memory write request signal || connect to 


tx fifo 


ram waddr uart txf output [TFIFO DEP TX memory write data address connect to 
тн LOG -1 : tx fifo 
0] 


TX memory write data connect to 
tx fifo 


ram wdata uart txf | output | WIzEII9IICIA 
ram_rclk_uart_txf output 1 TX memory read clk connect to 
tx fifo 
= 


tx fifo 
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[TFIFO_DEP TX memory read data address connect to 
TH LOG -1 : tx fifo 


rx fifo 
ram wclk uart rxf RX memory write clk connect to 
гх fifo 


0] 


гх fifo 
гх fifo 
гх fifo 
гх fifo 
rx fifo 
rx fifo 


6.14.8.3.8 Main Function Interfaces 


This section describes the main function signals of UART. 


Table 6-25 Main function signals of UART 


6.14.8.3.9 Test Signals 


This section describes the production test signals of UART. 


Table 6-26 Test signals of UART 


Signal Name Width Description Connection 
Information 


ptest_icg_mode output 1 ptest_icg_mode = “0” gating memory connect to test 
write and read clk, when don’t access system 
memory. 
ptest_icg_mode = “1" don’t gate gating 
memory access memory whether access 
or not 


connect to test 
system 


ptest_scan_mode output 1 ptest_scan_mode = “1” the BUS CLK, 
RESETn and uart rst_n are come from 
PCLK, PRESETn, and rst n arm. 
ptest scan mode - "0" the source of 
BUS CLK, RESETn and uart rst n 
decide by uart bus sel 


6.14.8.3.10 Miscellaneous Signals 


This section describes the miscellaneous signals of UART. 


Table 6-27 The Miscellaneous signal of UART 


Signal Name || Direction | Width || Description | ^ Connection | 
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output 


| | 
| uart bus sel || input | 


6.15 SPI 


6.15.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to interface with 
SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It consists of a serial shift 
register with serial data input, serial data output and serial shift clock. The shift clock can be selected 
from either an interval source or an external source. Operating the SPI with the internal clock source is 
called the Master mode of operation. Similarly, operating the SPI with an external shift clock is called 
the Slave mode of operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode 
and 3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


6.15.2 Features 


e Compliant with the SPI standard 

e Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 

e Serial clock with programmable frequency , polarity 

e Wide selection of SPI word lengths ranging from 1 to 32 bits 

e Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
e Master / slave 


е data transmit or receive with MSB first or LSB first 
e  Transmit only/ receive only / transmit and receive mode 


е  Foronly receive mode , the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


e Supports DMA 
e interrupts for FIFO events and transfer events 
е The polarity and position of the sync can be configured 
е Д5 slave transmit phase adjustable 
е TX/RX FIFO address сап be reset 
e Support csn input in slave mode 
e Little endian default 
е Supports higher speed data transfer mode for slave 
e Supports 3-wire 9045 and 4-wire 8bits SPI mode for LCD interface 
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6.15.3 


Signal Description 


Base Band Chip 


SPI Module 


spi_sck 
spi_do 
spi_di 


spi_csn 


spi_cd 
= 


SC9832E Device Specification 


SCLK 
5! 


ч SO 


Сепепс 
SPI Slave 
device 


Figure 6-52 SPI in Master Mode(FULL-Duplex) 


Base Band Chip 


SPI Module 


spi_sck 
spi_do 
spi di 


spi csn 


V0.9 


мъ SCLK 
Сепепс 
LL» SI SPI 
Master 
«— SO device 
= CS 


Figure 6-53 SPI in Slave Mode(FULL-Duplex) 
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6.15.4 Function Description 


TOT 


AHB 


Figure 6-54 The Overview of SPI block 


The SPI block worked as an interface to drive periphery device such as LCD. This block is controlled 
by CPU through AHB bus to transmission data in memory to the periphery device. Some times in 
order to save the resource of CPU, it will be handle by DMA(Direct Memory Access). It load data by a 
APB bus, and store the RX/TX data in a 2-port RAM. 


SPI master mode supports communication with up to two independent SPI devices. SPI initiates a 
data transfer on the data lines (spi do and spi di) and generate clock (sck) and control signals 
(spi csn). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, the pointer 
txf wr address will increase. All data ready to send must be written into the TX FIFO first, then occurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
MCLK 
CLK generator | @ 
clk_spi 


а а Сер ОЛ ҮҮ ТЫК, баг Ше FRG те der ce quor е сей ры фен Сы cam re jm чай ашу 
IPCLK Domain 
I 
| SPI control SPI SCK 1 = SCK 
APB . — 
| register generator 
І 
І 
. p | 
І 4 
RX/TX FIFO SPI RX/TX o 
| control control 1 
| те SDI 
| PCLK Domain (ак өрі Domain clk_spi Domain 
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Figure 6-55 Diagram of SPI Master 
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Figure 6-56 Diagram of SPI Slave 


6.15.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial communications 
scheme, originally implemented by National Semiconductor's COP400 family microcontrollers. It has 
three wires, 51 (serial input), SO (serial output), and SK (serial clock). The input data one the 5115 
shifted high order first into the chip; the output data is shifted out high order first from the Most 
Significant Bit (MSB) on SO. The SK clock is generated internally for the master mode. One burst has 
8 data bits. The input data is captured on the rising edge of SK. Following is the timing diagram. 


: 2n*Tdata + т 2n*Tdata ! 
D 1 D 0 


Figure 6-57 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


1 2n*Tdata + г ?en*Tdata i 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1371 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


V0.9 


КУД SPREADTRUM | SC9832E Device Specification 


Figure 6-58 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
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Figure 6-60 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and shift out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at SCK falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi сіка according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure6, set spi с!0 = 0x0e22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure7, set spi сі0 = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure8, set spi ctlO = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure9, set spi сі0 = 0x2e21 

CPOL=0 means SCK idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi  ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to ctlO. reg[1:0], 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of 
clk 
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“ОТ(СРНА-1)теапв output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 
6.15.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. It 
generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells when to latch 
the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the last bit. If 
program spi ctl1 register bit 4-0 to М, the sync pulse will locates on top of bit М. The SYNC bit can be 
program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


í 2n*Tdata + 


SYNC : ! / қ. 
REX 
Bit1 
(LSB) 
МА, Bit1 
(LSB) 


Figure 6-61 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


зо 


6.15.4.3 4-wire Serial Interface(s8) 


SC9832E SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP UC1607. 
Only write operations are supported in this mode. Pin CS is used for chip select and bus cycle reset. 
Pin CD is used to determine the content of the data been transferred. On each write cycle, 8 bits of 
data, MSB first, are transmitted on falling SCK edges. If CD=0, the data byte will be decoded as 
command. If CD=1, this 8-bit will be treated as data. Pin CD is examined when ЗСК is pulled low for 
the LSB(DO) of each burst. The maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to enable 
TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register bit7, enable s8 mode, 
and assign the CD signal output from one of the four CS pins by programming bit11~8. Please pay 
attention to not mapping CD to the same CS pin used for LCD chip select. For example using CSO as 
chip select, using cs1 as CD, we should program spi ctlO register bit11-8 “1100” and programming 
spi ctl1 register bit11-^8 "0010". 


SDO D7 D6 р5 D4 D3 D2 DI ро хх D7 D6 


Figure 6-62 4-wire Serial Interface (s8) Timing 


(1) SW write 9 bits data to TX FIFO while ctlO reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI_CD_BIT, this bit will be connected to SPI_CD pin, will be used to 
transmit to slave 
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6.15.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO works as an 
in/out pin because data has to be read/write through the same pin. SCK is the serial clock, output data 
from SDO change at clock falling edge, input data is sampled at falling edge. See Figure 12. There is 
also an alternate SCK phase operation, data output at clock rising edge and input data is sampled at 
rising edge. See Figure 12. One burst has 16 bits. 7 address bits sent first. Bit8 is command bit. “1” 
means writing 8 bits data to the slave. “0” means reading 8 bits data from the slave, the read data 
address in slave is the 7 bits address sent in the same burst. 


Data Write Timing 1 
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Data Read Timing 1 
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Figure 6-63 3-wire Serial InterfaceTiming 1 
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Data W rite Timing 2 
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Data Read Timing 2 
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Figure 6-64 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to 0х0е43, means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to с$0. Set spi ctl1 to 0x3028, 
means to enable 3-wire mode, command bit is bit8. Set spi ctl2 to 0x07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of SCK. 


To program alternate SCK phase timing as Figure 13, set spi ctlO bit13 to “1”, other setting are same 
as timing 1. 


New feature: 


When set spi mode-1 / 2 , cd bit will be send out with data together ‚апа be put to bit 8 position. 


spi cd mode & 
tx_pos|== tx_en 


TX FIFO Shift register 


spi_cd_bit 


Figure 6-65 cd bit send out logic 


Support са bit be transmitted with data together. Set SPI CD ВІТ, put it to bit 8 position when transmit 
out from tx shift register. 
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Figure 6-66 cd bit send out timing 


When set spi mode = 1 / 3 , spi а oe is controlled by is rx only bit, when set is rx only 
bit, spi d ое 15 0, and spi d ie is 1. 
Logic description: 


Figure 6-67 3-wire mode spi d oe logic 


6.15.4.5 2-data-line Interface 


GC9304 SPI supports 4-wire serial interface. And it has 4 wires, which are CS, SCK, SDA and RS. 
Write cycle sequence: 


The write mode of the interfaces means that the host writes commands or data to GC9304C. The 3- 
lines serial data packet contains a data/command select bit(D/CX) and a transmission byte. If the 
D/CX bit is “low”, the transmission byte is interpreted as a command byte. Otherwise, the transmission 
byte is command register as parameter. 

Any instruction in transmission is the MSB is transmitted first. 

Host processor drives the CS to low and starts by setting the D/CX bit on SDA. The bit is read by slave 
on the first rising edge of SCK. On the next falling edge of SCK, the MSB data bit (D7) is set on SDA 
by the host. On the next falling edge of SCK, the next bit (D6) is set on SDA. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1376 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9832E Device Specification 


ia 
ск LULU 
SDI “o o s Е n 


- ЧЕ қ 


соттала Command/data/parameter 


Figure 6-68 2-data-line interfaces of writing data Timing 


The length of the transaction of a write register/command may be larger than 32 bit, 
and the maximum length of the transaction of the former design is 32 bit. So the 
transaction must be divided into 2 parts if the transaction length is larger than 32-bit. 
The first part is used to write the command, and the second part is used to write the 
command contents or data/parameter. 


Read cycle sequence: 

The read register is used in 3-wire mode. The read mode is used to the host 
reads register's parameter from GC9304C. The host has to send a command (Read 
ID or register command) and then the following byte is transmitted in the opposite 
direction. GC9304C latches the SDA (input data) at the rising edge of SCK. And then 
shifts SDA (output data) at the falling edges of SCK. After the read status command 
has been sent, the SDA line must be set to tri-state and no later than at the falling 
edge of SCK of the last bit. The Read mode has three bytes of transmitted command 
data (8/24/32-bit) according to the command code. 


— 
-— 
м2 


When the master read the registers from the slave, it works in the 3-wire mode. 
The SDA pad is bi-director. And the RS is no used. But in the former design, the 
maximum length of a transaction is 32-bit. So the read transaction will be divided into 
2 parts which is liked the write transaction. The first part is used to write the command, 
and second part is used to read the data and parameter. And when the first part is 
end, the SDA pad will became into a input pad. 


CS \ / \ 
RS 
(15 62 СЭ СВ СО GD GD G CD СВЕ 
sk | IUUUUUUUUULUI -ULT | 


| соттапа | Read out data | 


Figure 6-69 2-data-line interfaces of reading data Timing 


In order to support this case, the design must be added 2 registers to control it. 
The first register is used to make the hardware work in this mode. And the second 
register is used to switch the pad direction of the SDA when the command is send in 
the end. If the transaction is writing, the SDA keep the status as output when the 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1377 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


command is finished (9-bit later). And then the SPI master must changed its length 
register (CHNL_LEN). And the master gets the data from FIFO to send data to the slave. 
If the transaction is reading, the SDA pad must be change into input status when 
the command is finished (9-bit later). And then the SPI master must changed its 
length register (CHNL_LEN) and works in only-receiver mode. And the master gets the 
data/parameter from the slave. 
During the write/read transaction, the CSn must be kept in the low status. 


(2) Write date: 
Only frame pixel data write transitions are sent in this mode. 


The CS enables and disables the serial interface. SCK is the serial data clock. SDA 
and RS are serial data lines. 


Serial data must be output to SDA in the sequence AO, D15 to D8 and RS inthe 
sequence AO, D7 to DO. The master sent the data at the falling edges of SCK. And the 
GC9304C reads the data at the rising edge of SCK signal. The first bit of the serial 
date AO is data/command flag. It must be set to “1”, 015 to DO bits are display RAM 
data. 


CS > 
ЖӨСЕСІСІСОС 
OCC OG OGG 


Figure 6-70 2-data-line interfaces of writing pixel data Timing 


6.15.4.5.1 1.1.4.5.1 RGB565 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 5-bit R, 6-bit G and 
5-bit B which follows the AO. 


cs Ж 


2000000 
2500900 


Figure 6-71 RGB565 1 pixel/transition 


RS 


6.15.4.5.2 1.1.4.5.2 RGB666 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 6-bit R, 6-bit G and 
6-bit В which follows the А0. 
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Figure 6-72 RGB666 1 pixel/transition 


1.1.4.5.3 RGB888 1pixel/transition 


The following Figure is showed that the master transmits a pixel data. It is include 8-bit R, 8-bit G and 
8-bit B which follows the AO. 
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1.1.4.5.4 RGB data align before the SPI 
The data which is written into the SPI TX FIFO is aligned in the below format: 


Figure 6-73 RGB888 1 pixel/transition 


Table 6-28 1 pixel mode 


Table 6-29 2/3 pixel mode: 
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[31:24] [23:16] [15:8] [7:0] 
RGB888 XX RO со во 
ХХ R1 G1 B1 
[31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 
RGB666 | xx = RO - GO - BO 
XX -- R1 -- G1 -- В1 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RGBS65 | Ro GO BO R1 G1 B1 
R2 G2 B2 R3 G3 B3 
[31:24] [23:16] [15:8] [7:0] 
R1 BO GO RO 
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RGB888 G2 R2 В1 G1 
B3 G3 R3 B2 
[31:30] | [29:24] | [23:22] | [21:16] | [15:14] | [13:8] | [7:6] | [5:0] 
R1 = BO Е Go = RO 
(99855 ss G2 = R2 = B1 = G1 
= B3 -- G3 = R3 ` B2 


6.15.4.5.5 


1.1.4.5.5 The design changed for 2-data-line mode in write data 


When the SPI write data to the slave, there are 2 line data to transfer the data. And the maximum 
length is in RGB888 mode. The length is 26. And the TX FIFO is 32-bit, so we can fill the TX FIFO into 
two parts, the lower parts is used to stored the SDA data, and the higher parts is used to stored the 
RS data. When the SPI read the data from TX FIFO, and shift the read data to data lines in 2-bit once 
time. 

The pad spi di is the output at the same time, so we should add the spi di oe and spi di ie to control 
the pad (spi di o). And the А0 is added by HW automatically, so the spi mode should like the 3-wire 
9-bit mode. The following code is showed the logic of spi di p. 


1. Add a new signal spi di p for spi di pad output 
2. Add a new signal spi di oe for control spi di pad output enable 
3. Add a new signal spi di ie for control spi di pad input enable 


So the write data to the TX FIFO must be aligned again to following the formats which are showed 
from Figure 12 to Figure 14. In RGB565 mode, the APB bus will write 32-bit once time, it means there 
are 2 pixels are written into the FIFO. And the FIFO will shift the pixel data just in one pixel once time. 
So in RGB565 mode, the write FIFO should be divided into 2 parts. The first time is used to write the 
higher bits and the second time is used to write the lower bit. 
1) RGB888 
In this mode, the APB bus write 32bit into the FIFO and write data's sequence is 
showed as the below table: 


Table 6-30 RGB888 mode APB wdata format 


No. [31:24] [23:16] [15:8] [7:0] 
APB wdata XX R G B 
So the APB bus write data should be aligned as the following format: 
Table 6-31 RGB888 mode TXFIFO wdata format 
No. [31:28] | [27:24] | [23:16] | [15:12] | [11:4] [3:0] 
TXFIFO wdata XX [11:8] [7:0] XX [23:16] | [15:12] 
2) RGB666 


In this mode, the APB bus write 32bit into the FIFO and write data’s sequence is 
showed as the below table: 


Table 6-32 RGB666 mode APB wdata format 


No. [31:24] [23:22] [21:16] [15:14] [13:8] [7:6] [5:0] 
APB wdata | XX -- RO -- GO -- BO 
So the APB bus write data should be aligned as the following format: 
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Table 6-33 RGB666 mode TXFIFO wdata format 


No. [31:25] | [24:22] | [21:16] | [15:9] | [8:3] [2:0] 
ТХНЕО wdata | XX [10:8] | [5:0] хх [21:16] | [13:11] 
3) RGB565 


In this mode, the APB bus write 32bit into the FIFO and write data's sequence is 
showed as the below table: 


Table 6-34 RGB565 mode APB wdata format 
No. [31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
APB wdata | RO GO BO R1 G1 B1 


So the APB bus write data should be aligned as the following format: 
Table 6-35 RGB565 mode TXFIFO wdata format 


No. [31:24] | [23:21] | [20:16] | [15:8] | [7:3] [2:0] 
TXFIFO wdataü | XX [23:21] | [20:16] | XX [81:27] | [26:24] 
TXFIFO wdatat | XX [7:5] [4:0] XX [15:11] | [10:8] 


In this mode, if the APB writes one time into SPI, and the SPI TX FIFO must be 
written two times. 


6.15.4.6 Dummy control 


SPI controller supports write and read configurable dummy clocks. 
For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set dummy clock 


number when write LCD. 


< ръ 1 F J Рене ЕЗ 


SDO/SD 
| 


осх | 07 | 06 | 05 | ра | рз | 22 | орт | po DCX | 07 
Dummy clock 


Figure 6-74 TX dummy clock 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set dummy clock 
number when read LCD. 


TX RX 
65, = 
sx | FLILIL LU ULL | // 
SDO DCX | D7 D6 | D5 | D4 D3 D2 DI DO — 
Dummy clock 
SDI D7 | D6 


Figure 6-75 RX dummy clock 
6.15.4.7 SPI Slave Design 


6.15.4.7.1 SPI Slave Architecture 


The SPI slave can work in normal mode or high speed mode, they work in different clock domain and 
configure by register file block 
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Figure 6-76 SPI Salve Architecture 


6.15.4.7.2 SPI Slave Clock 


spi Зу sck mode 


Figure 6-77 SPI slave clock architecture 
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Figure 6-78 SPI slave clock logic 


6.15.4.7.3 SPI Slave Reset 
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6.15.4.7.4 SPI Slave TX 
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Figure 6-80 TX logic strusture 


e After TX FIFO ready data, load TX FIFO data to tx БиЮ and tx_buf1 
@ Waiting master send serial clock to slave 
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Figure 6-81 TX timing chart 


6.15.4.7.5 SPI Slave RX 


Figure 6-82 RX Logic structure 


€ According to SPI interface timing mode requirements , clock generator generates clk spi slv rx 

е Rx pos counter count сік spi slv rx, generating rx buf sel signal during the last clock per frame. 
If rx buf зе!=0, sample the serial data input to rx БиЮ, otherwise sample to rx buf1. 

е Synchronize the rx buf sel signal to PCLK domain, get the edge , and generate rx мг req. fetch 
data from rx_buf0, write to FIFO during the rising edge , and rx Бий during the falling edge. 
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Host start send Frame length = N 
serial clock 


rx_cnt 0 Х PX N-1 0 

тх. buf0[31:0] X D0[31:0] 

тх buf1[31:0] D2[31:0] 
rxf wr req 


Figure 32 RX timing chart 


6.15.4.7.6 SPI Slave Timing 


T рай і Т сік деп 
PAD 


clk_spi_slv_t 


spi_do pin_p buf 


Figure 6-83 SPI slave delay path 


When TX transmission mode, loop timing delay from sck in to spi do is: T ау = Т раа і + T ск gen 
+ T tx + T. pad o. according to SPI timing requirement, send data during rising edge of SCK, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and 
sampling data during rising edge of ЗСК, so, timing should satisfied T ck/2 — T ау > T setup. 
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T ck /2 


sck_i 


clk_spi_slv_tx 


Figure 6-84 SPI slave timing 


6.15.5 Control Registers 


6.15.5.1 Memory map 
ARM base address: 0x8e00_ 2000 


Table 6-36 SPI control registers offset address 
Offset Description (detail of abbreviation of this 
Address control register) 
Write data to this address initiates a 
0x0000 SPI TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 
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ens [Name | Description (detail of abbreviation of this 
Address control register) 


0x0064 SPI_CTL12 Spi rx /tx soft request 
0x0068 SPI STS6 к data cnt[15:0] 
0x006C SPI STS7 (tx dummy cnt[5:0], 6'd0,tx data cnt[19:16]) 
0x0070 SPI 5758 rx data cnt[15:0] 
(rx dummy ocnt[5:0], 
пш РТ» 6’d0,rx_data_cnt[19:16]} 


6.15.5.2 Register Descriptions 


6.15.5.2.1 SPI_TXD 
Description : Transmit word or Receive word 


Table 6-37 SPI TX data register 


tm [s [2 [ Те [z Те Те [ T5 Те [и [2 [тә T T7 Ге 
Pe |» PP T ЈУ P oF T T F T T T T T [| 
tm ps pu [o [2 [8 po [s To Tr |е 15 1 |» T T T] 

LINEA ЗИ 


SPI TXD 


туе Дон 


Table 6-38 SPI TX data register description 


Field Name Туре | Reset Description 
Value 


SPI TXD [31:0] W/O 3210 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.15.5.2.2 SPI_CLKD 


Description : Clock divisor bit 0 to 15 
Table 6-39 SPI clock divisor register 
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fox [m Те [э [2 [zr [® [os Та Та [ [и [и е [m [т е 
һы" |е” | 


пе [88 O OS O 
ІЗ |» T T I T ГЕН ГЕН ЕН ГЕН ГЕН ГЕН ГЕН ГЕН ГЕН ГЕН ГЕН 


Reserved 


P= 
шт оо 
Туре | SPI CLKD 


Table 6-40 SPI clock divisor register description 


Field Name Туре | Reset Description 
Value 


SPI_CLKD [15:0] R/W 1613 Specify the clock ratio between spi sck and сік spi. 
If clk spi runs at 48 MHz, and spi sck runs at 
12MHz, SPI CLKD should be 1, 
spi sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi sck depends on the SPI master, so the register 
SPI CLKD is not used . 


6.15.5.2.3 SPI CTLO 
Description : This register is used to configuration of the SPI interface 


Table 6-41 SPI CTLO register 


Configure register (Reset 0x0000 0Е02) 
ви [3t |30 |29 |28 |27 [26 |25 |24 |23 |22 |21 |20 [19 |18 |17 |16 | 
[Name СС̧ 
Туре [по úO 
E 


SYN SYN SCK Res NG NG 
СР СЗ М ER des SPI CSN PRE CHNL LEN = = 
TX RX 
OL 
Tie з сланина са 
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Table 6-42 SPI_CTLO register description 


SYNC POL [15] R/W i'hO Sync. polarity, positive or 
E negative pulse for SPI or 
3-wire mode ,read command 
polarity 


smo vo [ra 
SOK REV [ro 
n ОИ КО | 


SPI CSN PRE | [11:8] R/W 41! 4 bit chip select. There are 
totally 4 chip selects for SPI 
"1110": с$0 is valid 
“1101”: с$1 is valid 


LSB [7] R/W 110 In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 


CHNL LEN [6:2] R/W i'hO Transmit data bit number. 
B “0” : 32 bits per word 

"1" : 1 bits per word 
“31”: 31 bits per word 

NG TX [1] R/W Thi “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W 110 “1” enable RX data shift in at 
clock neg-edge 


6.15.5.2.4 SPI_CTL1 


Description : This register is used to configuration of the SPI interface 


Table 6-43 SPI CTL1 register 


0x000C Configure register (Reset 0x0000_3000) SPI CTL1 


Bn fsı [so [29 [æ |27 [26 |25 |24 |23 |22 |21: |20 [19 |18 |17 |16 | 
L3. || — |] 4. . — 


Reserved 


| Туре | 
ӘЛЕН... 
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Table 6-44 SPI_CTL1 register description 


оро 


RTX_MD [13:12] R/W 213 “00”: idle mode 
"01" : receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN_CSN_SEL | [11:8] R/W 4780 58 CD or SYNC signal maps to 
csn number 
“0х0001” selects csn0 аз са 
signal 
“0х0010” selects csn1 аз cd 
signal 


CS_H_MD R/W 110 3-wire Melody timing 1, csn high 
mode enable 


S3W POS [4:0] R/W 250 3-wire mode, м/г control 
Е position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.15.5.2.5 SPI_CTL2 


Description : This register is used to configuration of the SPI interface 


Table 6-45 SPI_CTL2 register 
0x0010 Configure register (Reset 0x0000_0000) SPI_CTL2 


вт |з [so |29 [28 |27 |26 | 2s |24 |23 |22 |21 | |19 |18 |17 |16, 
þa 


Reserved 


Type 


ы H * g 2 = 5: 


| Туре | 


Table 6-46 SPI_CTL2 register description 


па e [юз И 


DMA_REQ_SEL_SEL | [10] RW 150 0:DMA ТХ and RX REQ 
independent 
1:DMA TX REQ are depended 
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TX_DMA_SEL 0: tx_dma_req keep 1 until 
receiving the tx_dma_ack 
1: tx_dma_req is “1” when 
tx_empty is “1”,else “0” 
RX_DMA_SEL 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx dma req is “1” when 
ІХ full is *1",else “0” 
RX ONLY HLD [7] R/W 110 "0" : working on only receive 
n т mode, when rxf_realfull is 
high, SPI will be held until 
rxf_realfull is low 
“4”: no holding 


IS_SLVD [5] R/W 10 "0" : master 
"1" : slave, only support 
microplus mode 


S3W RD STRT [4:0] R/W 510 Read data start bit, used for 3 
= wire mode and 3 wire 9bit RW 
mode. 
The 3 wire 9bit RW mode 
reuse this config registers, it 
indicated read data start 
position. 


6.15.5.2.6 SPI CTL3 


Description : SPI RX FIFO FULL/EMPTY watermark 
Table 6-47 SPI CTL3 registetr 


Pex [s To [2 [m [z [2 [os [2 [5 [ [и T» [9 |е [т Гес 
[mone [mes 
„и u 
eel PP PPP PPP IIIIIgg- 
ви [s | а [з [n 1 [s Te r To [s |+ |» [> T lo 
eese eec Деве T[memumo — — 


Туре 


Table 6-48 SPI СТІЗ registetr description 


RXF_EMPTY_THLD | [12:8] R/W 5110 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 


mop m] _ 
RXF FULL THLD  |[4:0] ЕТІП! Receive FIFO data full 
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rx Шо full interrupt 


6.15.5.2.7 SPI СТІ4 


Description : This register is used to configuration of the SPI interface 
Table 6-49 SPI СТІ register 
0x0018 Configure register (Reset 0х0000 0000) 


L ESSE ESE ESE РЕН 
C 


Reserved 


le Y 


Edel E c NE E RES 


Table 6-50 SPI СТІ4 rums 15 description 


RX ! LN DO [15] working in only receive mode, 
"0" : SPI send all 0 to slave 
“1” : SPI send all 1 to slave 
IS FST [14] “0” : normal mode 
E “1” : fast mode 
Only used for slave mode 


PHS DLY [13:12] R/W Phase delay. Relate to fast 
T mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC. CLKMASK [11] R/W 110 “1” Mask out the first clock 
pulse in SPI mode 

SYNC_HALF [10] R/W 110 Sync half, sync width is half 
spi sck cycle 


IS RX ONLY R/W i'hO “1”тесеме data only. 
— 5 The bit should be written at 

last. 
Only used for master mode 

BLOCK_NUM R/W 910 Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 
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6.15.5.2.8 SPI CTL5 
Description : This register is used to configuration of the SPI interface 


Table 6-51 SPI CTL5 register 
0x001C Configure register(Reset 0х0000 0000) 


[ei [ат [so |29 |28 |27 [26 |25 |24 |23 |22 [21 |20 |19 |18 |17 |16 | 
LO Tu sss 


Reserved 


ITVL_NUM 


ПЕ Ин ЕО ра В Е Е oe Н НЕШ |224 
mua об | 


Table 6-52 SPI_CTL5 register description 


ITVL_NUM [15:0] R/W 1610 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.15.5.2.9 SPI INT EN 


Description : SPI interrupt enable register 


Table 6-53 SPI INT. EN register 
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[mo [erupt ovale пази ооо | Эм 
fox [m Те [э [ж [or |» [os [ms [а [ [m [и е Ге [т [8 | 
һы" em r 


Reserved 


Reserved 
E N N E A 


N 
<= | [= [aw [эч [= [ни [жо [в [вм [ао | 


Table 6-54 SPI_INT_EN register description 


m p mE 
Value 

сотта — [S [т [то асот — | 

сено тен [mp — |w o | Trendineruptenable — | 

Хғ вметиактво (up [RW [по | whemplyinteruptenabie — 

PXE мН” ww [mo 


TIME OUT INT EN 


на 
TXF_FULL_INT_EN 


RXF_EMPTY_INT_EN [1] 


Reserved o 


"о o o ПОНИ 
Tx fifo full interrupt enable 


110 Rx_fifo_empty interrupt 
enable 


Rx_overrun_reg interrupt 
enable 


AN 

R/W 
enable 

R/W 

R/W 

R/W 


RN 


то 


6.15.5.2.10 ӘРІ INT CLR 
Description : SPI interrupt clear register 


Table 6-55 SPI ІМТ CLR register 
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fox [m Те |2 [2 [m [2 Та [m [m [ [и [w [s [m [т [s | 
rame [ma 


Reserved 


- : : Е 


ыя _ [Гл Гл a 


Table 6-56 SPI_INT_CLR register description 


Field Name Reset Description 
LEA 


RX END INT |RX END INT сія | w то | | 10 | Rx data end interrupt clear | data end | Rx data end interrupt clear | clear 


TX_END_INT_ раи me mo Tx data end interrupt clear 


TIME EXE M INT CLR 110 Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 


TXF_EMPTY_INT_CLR [3] WO 110 Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO 110 Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO 110 Write “1” clear 
Rx_fifo_empty interrupt 

RXF_FULL_INT_CLR WO 110 Write “1” clear Rx_fifo_full 
interrupt 


6.15.5.2.11 SPI INT RAW 
Description : SPI interrupt raw status 


Table 6-57 SPI INT RAW register 
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Pex [m Те [э [ж [or [® Та Та Та [ [m [и |» [e [т [18 | 
ru 


Reserved 


у 


Туре | кык ы ш ек| 
Fa Д BADIDRDRORORUSCN PACOR 


Table 6-58 SPI INT RAW register description 


Field Name R/W Reset Description 
Value 


RX_END_IRQ 1 ho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 


disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 110 Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 110 Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W з во |а — | Txf_empty_w(for debug) 
TXF_FULL_RAW_STS |] ___|во [ао | Raw Tx_fifo_full interrupt 
RXF_EMPTY_RAW_STS |] ___|во [11 — | Raw rx_fifo_empty interrupt 
RX FIFO FULL R I j Jo | Rxf. full r(for debug) 
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6.15.5.2.12 ӘРІ INT МА5К STS 
Description : IIS interrupt raw status 


Table 6-59 SPI INT MASK STS register 
re [sr Te [e [ж [m [es [25 [24 [5 [m [5 [ж |» [s [v [% 


Reserved 


F —snrAE—O 

Peset | А ЗВ qs | | Jes ps Ts P! Je qm ГЕ 

(ЕН ИЕ SG CSS SR ара зи ER ЕЕ ER 7088 
TX 


RX 
Reserved 


TS 
[no [ro [ro |o [mo fro no | Ro [ro [mo | 
| Резе! [о |o Jo je [e Jo |o jo |o јо jo [e je jo jo jo | 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 

RX DATA LEN data from 
slave. 


TX END IRQ MASK STS ` Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] 1'h1 Txf_empty interrupt mask 
status. 

RXF FULL MASK STS 110 Rxf_full interrupt mask 
status. 

TIME_OUT_MASK_STS [5] ТО Slave mode time out 
interrupt mask status 


2 E ES Rx fifo empty interrupt 
mask status 


h1 
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6.15.5.2.13 ӘРІ STS1 
Description : SPI RX FIFO write address and read address 


Table 6-61 SPI_STS1 register 


n [m [о |2 [2 [or [® | [ms [2 [ [и [и [1 [в [т [6 | 
же o 


Reserved 


me Деви woo _ [тшшш meme | 
co a те И: ет те 
Table 6-62 SPI_STS1 register description 

[гезе [en [RW [reset vawe [Description | 
PXE марон ПІІ — no — [sm — [аснована — 
[mews СЕ Ro ë [mo o | — o 
[memos [ior — mo — [sm — |BXHFOredaMies — 


6.15.5.2.14 SPI 5752 
Description : SPI status register 


Table 6-63 SPI_STS2 register 


ы [sr [s | [ж [z [2 [2 [и |в [2 [ [ж |е T [т [e | 
run 


Reserved 


[eo 
Lx ШЕШШ. ete |; |; |; fo |о |; fo fo fo |о | 
Table 6-64 SPI_STS2 register description 
|Редћате ___|ви ____| RW [Reset Value [Desorption | 
[pcs ПСИ ЕТТЕРЕЕІЕТЕСІСІ — — — 
ss |і | | a И 


EX NM 110 “1” transmit process 
0” idle state 
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TXF REAL FULL ҺО TX FIFO is real full. (пої 
relates to TX full threshold) 
| RXF_REAL_EMPTY | REAL_EMPTY so po pm ШЕН hi RX FIFO has no data 


[t Ren. EMPTY 110 RX FIFO is real full. (not 
relates to TX full threshold) 


TXF_EMPTY This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte 
is larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_EMPTY This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


RXF_FULL Th This bit is set when the 
number of RX FIFO data byte 
is larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


6.15.5.2.15 SPI DSPWAIT 
Description : This register is used for DSP control 


Table 6-65 SPI DSPWAIT register 


Em. Jor [o |2 [2 [mr [® Та [m Та [ [и [w е Ге [v [s | 
pews 


Reserved 


Table 6-66 SPI DSPWAIT register description 
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SPI TX SWT [7:6] RW |270 Write data switch. 
250: WDATA-PDATA; 
2'b1: WDATA-(PDATA[7:0], PDATA[15:8], 
PDATA[23:16], РОАТА[31:24]); 
2'b2: WDATA-(PDATA[15:0], PDATA[31 :16]}; 


SPI RX SWT [5:4] RAW |270 Read data switch. 
250: RDATA=PDATA; 
251: RDATA-(PDATA[7:0], PDATA[15:8], 
PDATA[23:16], PDATA[31:24]); 
2'b2: RDATA-(PDATA[15:0], PDATA[31:16]]; 


SPI DSPWAIT | [3:0] This register is used for DSP control 


6.15.5.2.16 SPI $Т$3 
Description : This register is used to observe the status 


Table 6-67 SPI 5753 register 


Em. [sr Те [э [2 | [2 Та [m Та [ [и [w [s [m [v [6 | 
[sane em UU 


Reserved 


Reserved 


Table 6-68 SPI 5753 register description 


RX CNT 910 working in only receive mode 
as master 


6.15.5.2.17 ӨРІ CTL6 


Description : This register is used to configuration of the SPI interface 


Table 6-69 SPI CTL6 register 
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fox [m Те |2 [2 [m [2 Та Та Та [ [и [w [s [m [v [s | 
һы" pem ы 


Reserved 


Table 6-70 SPI_CTL6 d description 


TXF EMPTY THLD ш-- 8] 5110 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


ее шу n j | | 

TXF_FULL_THLD = RW 5'h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.15.5.2.18 SPI 5754 


Description : SPI status register 


Table 6-71 SPI 5794 register 


ш [sr [s |» [ж [> [2 Та [m Та [ж [и [w |» [m [v [1 | 
fees 


Reserved 


ТЕС БЕНЕН тета _______| тима оО 

BOO 

ES FO |: |: |: | 

Table 6-72 SPI_STS4 register description 

[гене [en [RW [reset vawe [Description | 

туғ waon [neg [mo — [sm — |Тхғғоміс ай — 
_______- 


С [o [m —— 
ТХЕ RADDR |14:0) вю ____|5ћђ0  |TXFIFO read address 


6.15.5.2.19 SPI FIFO ВӘТ 
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Description : Used to reset TX/RX FIFO 


Table 6-73 SPI_FIFO_RST register 


fox | Те |2 [2 [mr [2 Та [m Та [ [и [w е [m [v [s | 
rame еи __________ 


Reserved 


Table 6-74 SPI_FIFO_RST register description 


SPI FIFO RST R/W 110 “1”: reset all FIFOs. FIFO 
address will changed to 0 


6.15.5.2.20 SPI_CTL7 


Description : This register is used to configuration of the SPI interface 


Table 6-75 SPI_CTL7 register 


ш [m [s |» [ж [> |ж Та [m [m [ж [и [w е [m [v [s | 
emen FI 


Reserved 


rat RGB | RGB | RGB * 
Nez 565_ 666. ee Lv Dy M Bs SPI MODE CSN I SEL 
a p E d ET 
Е 
Е 


Tie eee [ff ff fs 


Table 6-76 —— register — 


Field Name R/W Reset Description 
Value 
DATA LINE2 EN | [15] R/W 1: two data line function enable 
0: two data line function disable 


RGB565_EN [14] 1: enable RGB565 data format 
0: disable RGB565 data format 
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RGB666_EN [13] R/W 1: enable RGB666 data format 
0: disable RGB666 data format 

RGB888_EN [12] R/W 1: enable RGB888 data format 
0: disable RGB888 data format 

SPI SLV SEL [11] RAN 1: SPI slave in Low speed mode 
0: SPI slave in High speed mode 


SPI SLV EN [10] Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 


DATA IN MODE Use for 3 wire 9bit RW mode and 4 
wire 8bit RW mode (SPI. MODE-5 
or SPI MODE-6). 

0: Data in and data out of SPI 
share one 10 (SDA). 

1: Data in and data out of SPI use 
separated 10 (SDI, $00). 

SPI RX HLD EN ! 1: enable ahb2apb bridge read hold 
when rx fifo empty 
0: disable ahb2apb bridge read 
hold 

SPI_TX_HLD_EN | [7] R/W ! 1: enable ahb2apb bridge write 
hold when tx fifo full 
0: disable ahb2apb bridge write 
hold 


TX_CMD_SET R/W 190 1: select fmark as the dma request 
0: select software dma request 


SPI MODE [5:3] RAN 340 Used for master only 
0: SPI MODE disable 
1: 3 wire 9 bit, cd bit, SDI/SDO 
share one IO 
2: 3 wire 9 bit, cd bit, SDI, SDO 
3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 
4: 4 wire 8 bit, cd pin, SDI, SDO 
5: 3 wire 9bit RW mode, 9 bit 
command and 8 bit read data, cd 
bit is enable. Design for LCD driver 
(GC9304C). 
6: 4 wire 8bit RW mode, 8bit 
command and 8 bit read data. Use 
CD PAD indicates command or 
data. Design for LCD driver 
(GC9304C). 


CSN I SEL [2:1] R/W 210 CSN select control: 
0: CSN 0 
1: CSN 1 
2: CSN 2 
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CSN IN ERR. SYNC2 ТО 1: indicates csn occurring a 
а= 


CSN_IN_SYNC2 csn | esn for slave | slave 


TL ШЕЕ 

CSN_IE_CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.15.5.2.21 SPI STS5 


Description : Used to observe csn error 


Table 6-77 SPI STS5 register 
0x0050 Register description (Reset 0х0000 0000) SPI STS5 


Bn [ат [so [29 |28 |27 [26 |25 |24 |23 |22 |21 |20 [19 |18 |17 |16 | 
L3.  ] 4. 


Reserved 


ЕН EC EE ЖЕРИ ET eee ea [ESI ECC 


E o) ub 


| Туре | 


Table 6-78 SPI_STS5 register description 


6.15.5.2.22 | SPI CTL8 

Description : This register is used to configuration of the SPI interface 

Table 6-79 SPI. CTL8 register 

0x0054 Register description (Reset 0x0000 0000) SPI CTL8 
Bit 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 


Name | Reserved 


Туре | RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
SPL aa DAT 

Name | CD | r 52 SPI TX DUMY LEN SPI TX DATA LEN H 
BIT SEL 

Type RW | RW R/W R/W R/W 

Reset | 0 0 0 0 0 

Table 6-80 SPI_CTL8 register description 
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R/W Reset Description 
Value 
SPI_CD_BIT [15] Spi tx cd bit: 
0: indicates command 
1: indicates data 


SPI_CD_BIT2 Use for 4 wire 8bit RW mode. 
Determine CD PAD high or low in 
read data phase. 


CD DATA2 SEL 1 Second data line of two data line 
function select bit: 


0: DI PAD as second data line 
1: CD PAD as second data line 


RGB PIX MODE 1 Two data line RGB data format 
mode: 


0: 1pixel mode 
1: 2/3 pixel mode 


ws | TL С — — 
SP| TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI TX DATA LEN H | [3:0] RAN 410 Indicates tx data length from tx 
fifo, High 4 bits of spi tx data 
length 


6.15.5.2.23 SPI CTL9 


Description : This register is used to configuration of the SPI interface 


Table 6-81 SPI CTL9 register 


n [sr [s [2 [ж [z [2 [2 [ж [2 [2 [ [ж [6 [2 [т И 
һы" [ma 


Reserved 


ИИ 
L3: | [о ЕС ЕВА p а [s [e [s Jv (о P [s Е ВИ 
ви __|15 [14 [as | |14 [to jo jo |7 је |5 |4 js |2 |1 |0 | 

b tena ss 


SPI TX DATA LEN L 


туе Ден 
нее 


Table 6-82 SPI CTL9 register description 


Field Name R/W Reset Description 
Value 


SPI TX DATA [ЕМ L | [15:0] RAN { Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


6.15.5.2.24 SPI CTL10 
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Description : This register is used to configuration of the SPI interface 


Table 6-83 SPI_CTL10 register 


fox [m Те [э [2 [or [2 Та Та Та Га [и [и е [в [т е 
[JI HEN 
"wje O OOS 
ІЗ |» T T I T ГЕН С ГЕН ГЕН ГЕН ГЕН ГЕН ГЕН ГЕН 


m (е е po m [n fo fo Te |“ |е [s | s [2 | lo 


Table 6-84 SPI CTL10 register description 


Field Name Reset Description 
Value 


= | T — 
SPLRX DUMY LEN. |[94] [RW |6000 | сиса rx dummy clock length 


SPI RX DATA LEN H = R/W 410 Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.15.5.2.205 SPI_CTL11 


Description : This register is used to configuration of the SPI interface 


Table 6-85 SPI_CTL11 register 


tm [m [s |» [ж [> |ж [os [m [m [ж [и [w | [m [т [s | 
ru DD DD 


Reserved 


Pa ЕВЕ В В ee ВЕ ВЕ КЕНЕ 
йа (0-2 


SPI ВХ DATA LEN | 


[73 
тве [os 
[Poser | 


Table 6-86 SPI_CTL11 register description 


Field Name R/W Reset Description 
Value 


SPI RX DATA LEN L | [15:0] RAN 16'h0 Indicates: spi receives data 
length from slave, Low 16bit 
of rx data length 
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6.15.5.2.26 ӘРІ CTL12 
Description : This register is used to configuration of the SPI interface 


Table 6-87 SPI_CTL12 register 


fox [m Те |2 [2 [> [2 Та Та Та [ [и [ж [1 [в [т е 
к= 


Reserved 


Type 


пое је |> | [s | 
SW | SW_ 
RX_ RX_ 
REQ A 


Table 6-88 SPI_CTL12 register description 


Field Name R/W Reset Description 
Value 


ma WENNS |] 


SW TX REQ [1] WO 110 Software ТХ data request, for 
write LCD 

SW_RX_REQ WO ТО Software RX data request, for 
read LCD 


6.15.5.2.27 SPI_STS6 


Description : Used to observe tx data counter 


Table 6-89 SPI STS6 register 


ви [s To [2 [m [m [ [ss [ж [o [ [и T» [9 е [т |е. 
[mone [pees 


Reserved 
Type 


See 
L3: 5 7 pog ЕВ озон со Сен ВСВ ШЕН БИГЕ ГЕ 
ew e EC | за үт нө ЕО Сн санан нн ся 
LOCI | |: | 
Twe ССИ 
mal 149-789 ГИ 9 3819: i] ГИГИЕ 


Table 6-90 SPI_STS6 register description 


TX_DATA_CNT | [15:0] [RO  |leno Tx data cnt 


6.15.5.2.28 SPI_STS7 
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Description : Used to observe tx data counter 


Table 6-91 SPI_STS7 register 


fox [m Те [э [2 [> [2 Та Та Та [ [и [и е [m [т [18 | 
rame ее 0-7. 
поље [Oo 
ЛЕ |» T T I СО СО T T ГЕН ГЕН ГЕН ГЕН ГЕН ГЕН С TA 


в (е е Те е |о | | |“ је |- [+ [se | fe | 
ПІ | али от [ro [= [= [= [ro е ЕСЕГЕ) 


Reset Jo Jo [о fe fe Je fe je Je Je Joe [e | | 
Table 6-92 SPI_STS7 register description 

Тен мате ви ІСТЕРІ ІСТІ —— 
тхрллот [айз |o |вә feao — 
Eum смт [usio __|ао — [s — Дъкаимуаие — — ” 


6.15.5.2.29 SPI STS8 
Description : Used to observe rx data counter 


Table 6-93 SPI 5758 register 


en [sr [s | [ж [z [2 |» [и [2 [e [ [ж |е [в [т [8 | 
һы" ООО 


Reserved 


m [s | а | та [2 [nfo 15 Te | |е T5 1 |» [2 D [° | 
ше [pom 
Те [e шуо SS 
Pe [s T1 [T T T PP ГЕН D T T T T T СЕ 


Table 6-94 SPI 5758 register description 


ВХ DATA CNT | [15:0] IRo тет Rx data cnt 


6.15.5.2.30 SPI STS9 
Description : Used to observe rx data counter 


Table 6-95 SPI 5759 register 
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fox [m Те [э [2 [or [2 Та Та Та [ [m [и [19 Ге [т [8 | 
rame [ma 


Reserved 
е [RO 
eset Е (сан (GN Е ИГЕ Б ШЕЕ А КИ 


СЕН ae ЕЕ ве Е aS ЗЕ ЗВ Е ie 


ШІ | али от = [= [= [= [ro [ro ЕСЕГЕ) 


Table 6-96 SPI_STS9 register description 
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6.15.6 Application Notes 


6.15.6.1 Programming Model 


CLKD 
SPI СТО 
SPI CTL1 Contig 
SPI_CTL4 Transmission 
SPI CTL5 Mode 
SPI CTL7 
Config RX/TX SPI CTL3 
FIFO SPI_CTL6 
УРОТА Set RX/TX data 
SPI_CTL9 attribute 
SPI CTL10 
SPI CTL11 


Config DMA state SPI CTL2 


When the DMA is enable, the SPI 
will use the DMA to control the 
transmission data flow in order 
to avoid use the resource of CPU 


Start transmintion 


Figure 6-85 programming model 


When control the SPI transmission, the control register must be set in correct mode. Here list some 
example of control register configuration method, for more detail information, please reference the 
chapter 1.1.5. 
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6.15.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 48M, SCK 24M, CSO is valid, 
RX at negedge, TX at posedge, SCK idle phase being low, Program control register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = 0x0e01; 
Spi ctl1 = 0x3100; 
Spi ctl2 = 0x0000; 
Spi ctl3 = Ox1d1a; 
Spi ctld. = 0x0000; 
Spi ctl5 = 0x0000; 
Spi сб = 0x1303; 
Spi ctl7 = 0x0000; 
Spi ctl8 = 0x0000; 
Spi ctl9 = 0x0019; 
Spi ctl10 = 0x0000; 


Spi ctl11 = 0x0019; 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX at falling edge, TX at rising edge, 
SCK idle phase being low, Program control register: 


Spi clkd = 0x0003; 
Spi ctlO = 0х0941; 
Әрі сН1 = 0x1000; 
Spi_ctl2 = 0х0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi_ctl5 = 0x0000; 
Spi_ctl6 = 0х1010 
Spi_ctl7 = 0x0000 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
зррс 1 = 0x0011 


3. 8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX а falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 


Spi clkd = 0x0000; 
Spi_ctl0 = 0x27a2; 
Spi ctl1 = 0x3000; 
Spi_ctl2 = 0x0040; //bit[6], enable dma 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0х0000; 
Spi ctl6 = 0х1010 
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Spi_ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi с! 10 = 0x0000 
зррс 1 = 0x0011 


MICRO/PLUS mode, master, 32 bits рег-спаппе!, MCLK 80M, SCK 20M, С50 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi сії0 = 0х0е02; 
Spi ctl1 = 0x2000; // transmit only 
Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi с!4 = 0x0000; 
Spi ctl5 = 0x0000; 
Spi ctl& = 0x1010 
Spi ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi с!10 = 0x0000 


Spi_ctl11 = 0x0011 
MICRO/PLUS mode, slave, 32 bits per-channel, ВХ at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi_clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctl0 = 0х0Ю2; 
Spi ctl1 = 0x3000; 
Spi. ctl2. = 0x0020; 
Spi ctl3 = 0x1010; 
Spi с!4 = 0x0000; 
Spi с!5 = 0x0080; 
Spi ctl6 = 0x1010 


MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0 = 0x0e21; 
Spi_ctl1 = 0x2000(TX only); / spi ctl1 = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 
Spi_ctl6 = 0x1010 
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6.15.6.1.2 


6.15.6.1.3 


V0.9 


SYNC mode program examples 


Only work in master mode. 
Relative register: spi_ctl0[15:14], spi ctl1[4:0], spi_ctl1[11:8], 


1. 


SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 


register: 

Spi clkd = 0x0001; 

Spi ctlO = 0х4а02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi ctl1 = 0x3400;// sync pulse position will locate on top of БИО, sync maps to сѕ2 
Spi ctl2 = 0x0000; 

Spi ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi ctl5 = 0х0000; 

Spi_ctl6 = 0х1010 

Spi_ctl7 = 0х0000; 

Spi_ctl8 = 0х0000 

Spi_ctl9 = 0x0011 

Spi_ctli0 = 0х0000 

Spi_ctl11 = 0х0011 


4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling edge 


relative register: spi_ctl1[7], spi_ctl1[11:8]. 


1. 


58 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 


csi, program control register: 
Spi ctlO = 0x2e21; 
Spi ctl1: 0x3280; 
Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi ctld. = 0x0000; 
Spi ctl5 = 0x0000; 
Spi с06 = 0x1010 
Spi ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi с!10 = 0x0000 
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Spi ctl11 = 0x0011 


6.15.6.1.4 3-WIRE mode program examples 


Only work in master mode. 
Relative register: spi сПО 151, spi ctl1[4:0], spi ctl1[5], spi ctl1[6], spi ctl2[4:0] 
1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 


polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi с!0 = 0х0е43; 
spi ctl1 2 0x3068; 
spi ctl2 = 0x0007; 


2. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 


spi ctlO = 0xae43; 
spi ctl1 2 0x3068; 
spi ctl2 = 0x0007; 


6.15.6.2 GC9304C LCD driver Programming Model 


6.15.6.2.1 8 bit read program examples 


CS РА 
= | х | 
sa ОО 


SCK 


- >a > 
command Read out data 


Figure 6-86 8 bit read process timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire RW mode. 1 
command bit, 8 bits output data and 8 bit input data per-channel, no dummy cycle. 


Spi ctlO = 0x2e41 
Spi ctl12 0x3100 

Spi ctl2 = 0x0000 
Spi ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi_ctl5 = 0х0000 
Spi_ctl6 = 0х1010 
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Spi ctl7 = 0x0028 3 wire 9bit RW mode 
Spi_ctl8 = 0x0000 

Spi ctl9 = 0x0011 

Spi_ctl10 = 0x0000 

Spi ctl11 = 0x0011 

Spi с!12 = 0x0002 


6.15.6.2.2 24/32 bit read program examples 


ЦНИИ ЦИ А Цеа 


м соттапа + Read out data d 


Figure 6-87 24/32 bit read process timing 


Only work in master mode, TX at falling edge and received at rising edge. Use 9bit 3 wire mode and 4 
wire 8bit mode. The read transfer divided into 2 transactions. The first one send 1 command bit and 8 
bits output command data, the second transaction received 24/32 bit read data use 4 wire 8bit mode. 


command Read data(24/32bit) ————— 


3 wire 9bit mode 4 wire 8bit mode 


Figure 6-88 2 transactions of read transfer process 

1. З wire 9 bit mode transmit command 

Spi. с!0 = 0x2e21 

Spi ctl1 = 0x2100 

Spi ctl2 = 0x0007 

Spi ctl3 = 0x1010 

Spi ctld = 0x0000 

Spi_ctl5 = 0x0000 

Spi_ctl6 = 0х1010 

Spi_ctl7 = 0x0008 3 wire 9 bit mode 

Spi_ctl8 = 0x0010 TX dummy length=1 

Spi_ctl9 = 0x0001 

Spi с!10 = 0x0000 
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6.15.6.2.3 


Spi ctl11 = 0х0001 
Spi с!12 = 0x0002 


Read data in 4 wire 8bit mode 


Spi ctlO = 0x2e01 

Spi ctl1 = 0x1100 

Spi ctl2 = 0x0007 
Spi ctl3 = 0x1010 
Spi_ctl4 = 0x0000 
Spi_ctl5 = 0х0000 
Spi_ctl6 = 0х1010 
Spi_ctl7 = 0х0018 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0001 


Spi ctl10 = 0х0000 


Spi ctl11 = 0x0001 
Spi_ctl12 = 0x0001 


32bit data 


4 wire 8 bit mode 


Two data line mode program examples 


SC9832E Device Specification 


НИИ 


НЕ 


SCK 


Figure 6-89 two data line mode timing 


Only work in master mode, TX at falling edge and received at rising edge. Use УБ. З wire mode send 
RGB data. In this mode, DI pin is second data line. 


3 wire 9 bit mode transmit RGB data (RGB565) 


V0.9 


Spi ctlO = 0x2e21 
Spi ctl1 = 0x2100 
Spi ctl2 = 0x0007 
Spi ctl3 = 0x1010 
Spi ctld = 0x0000 
Spi ctl5 = 0x0000 
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Spi_ctl6 = 0х1010 


Spi ctl7 = 0хс008 З wire 9 bit mode, enable two data line, data format RGB565 


Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0001 
Spi_ctl10 = 0х0000 
Spi ctl11 = 0x0001 
Spi с!12 = 0x0002 


6.15.6.3 Programming Notes 


1. only receive mode 


as master: set spi ctl4[9] = 1 and set spi ctl1[13:12] = “01” and program 
spi ctl4[8:0] to М, means enable rx only mode , and ready to receive М words from 


slave. 


as slave: setspi ctl1[13:12] = "01" , the received number depending on master the 
posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to 


“0” first, then write to “1” to this bit. 


2. fastmode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 


cycle. 

When SCK « 14X MCLK, recommend to use fast mode. 
8X : is fst(spi ctl4[14] ) 21, phs dly([spi ctl4[13:12]] = 1 
10X : is_fst=1, phs dly 22 

12X : IS fst-1, phs ду = 3 


3. In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, so 


as not to make SPI stop transfer. 


4. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi ctl2[6] 
с) Write spi ctl2[6] at last 


5. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


6.15.7 New feature 


€ Support csn input in slave mode. 
€  Addcsn ie ctl register to control csn input ie when slave 
€  Addcsn i sel[1:0] register to select csn when slave 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


1417 of 2522 


КРВ SPREADTRUM SC9832E Device Specification 


6.15.8 Clock Path 


6.15.8.1 Master mode 


clk_spi 


pad_in_spi_sck pad_out_spi_sck 


PCLK 


Figure 6-90 master mode clock path 
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6.15.8.2 Slave low speed mode 


pad_in_spi_sck 


pad_in_spi_sck J 


PCLK 


Figure 6-91 slave low speed mode clock path 
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6.15.8.3 Slave high speed mode 


clk_spi clk spi slv rx 


pad in spi sck 
pad in spi sck 
сік spi slv tx 


Spi ckg1 s 


clk r 


txf_fetl 


clk_w 


rxf_fetl 


PCLK 


spi_rf 


spi_top 


Figure 6-92 slave high speed mode clock path 
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6.15.9 Reset 


rst_spi_s_n 


rst_spi_s1_n 


rst_spi_n 


PRESETn 


Spi_slave1 
rst_spi_n 


1 rst_spi_mux_n 
+ 
0 


- Spi віауе0 
rst spi 50 n 


Spi slave 


ptest scan mode 


rst scan n — 


[> | =m 
sft_fifo_rst 


[04 


Tx fifio 


cik <b 


Rx_fifio 


Figure 6-93 spi reset logic 


Table 6-97 SPI reset signal description 


rst_spi_n Input SPI core reset signal, low active. | Core logic reset, SYNC with 
clk_spi clock domain. 


ш 


SPI TX RX logic reset for slave Because of clk_spi may no 


HS mode. 


active clock in HS slave 
mode, so it connected to 
PCLK domain reset signal. 


PRESETn Input APB bus reset. Connected to system bus 
reset for APB. 
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6.16 Spi hs_top 


6.16.1 Overview 


SPI_HS is a serial synchronous communication interface. SPI block enables the device to interface 
with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It consists of a serial shift 
register with serial data input, serial data output and serial shift clock. The shift clock can be selected 
from either an interval source or an external source. Operating the SPI with the internal clock source is 
called the Master mode of operation. Similarly, operating the SPI with an external shift clock is called 
the Slave mode of operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode 
and 3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. SPI HS include two blocks, SPI controller 
and SPI phy. 


6.16.2 Features 


e Compliant with the SPI standard 

e Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 

e Serial clock with programmable frequency , polarity 

e Wide selection of SPI word lengths ranging from 1 to 32 bits 

е Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
e Master / slave 

e data transmit or receive with MSB first ог LSB first 

e Transmit only/ receive only / transmit and receive mode 

е Ғогопіу receive mode , the length of words ready to receive form the slave can be 
programmed 

The intervals of two SPI frames can be programmed 

Supports DMA 

interrupts for FIFO events and transfer events 

The polarity and position of the sync can be configured 

As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Supports higher speed data transfer mode for slave 

Supports higher speed data transfer mode for master 


6.16.3 Signal Description 
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Figure 1 Architecture of SPI module 


6.16.4 Function Description 


The SPI master mode supports communication with one independent SPI devices. SPI initiates a data 
transfer on the data lines (spi do and spi di) and generate clock (sck) and control signals(spi ncsi). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, the pointer 
txf wr address will increase. All data ready to send must be written into the TX FIFO first, thenoccurs 
in transmit line. 


Data sampled from receive line is placed in RX FIFO first. When the data number in the RX FIFO is 
more than the receive data full threshold value, an rxf full interrupt is generated. MCU will read data 
from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 
е =» MCLK 
CLK generator | i 
сік spi 
PCLK Domain | Y 1 
I 
SPI control SPI SCK үк 
APB register generator | 
I 
= | 
RX/TX FIFO SPI RX/TX | g Eus 
control control | | 
тее SD 
PCLK Domain (сік spi Domain | clk_spi Domain | 
RX/TX data FIFO 
Figure 2 Diagram of SPI Master 
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| 
| 
| spi_do 
| 


< spi cs i 


Slv clk 


APB bus 


Figure 3 Diagram of SPI Slave 


MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial communications 
scheme, originally implemented by National Semiconductor's COP400 family microcontrollers. It has 
three wires, 51 (serial input), SO (serial output), and SK (serial clock). The input data one the 5115 
shifted high order first into the chip; the output data is shifted out high order first from the Most 
Significant Bit (MSB) on SO. The SK clock is generated internally for the master mode. One burst has 
8 data bits. The input data is captured on the rising edge of SK. Following is the timing diagram. 


V0.9 


: 2n*Tdata + т 2n*Tdata ! 
D 1 D 0 


Figure 4 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


| 2n*Tdata + : 2n'Tdata + 
D 1 D 1 


so 


$1 


Figure 5 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 
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1 2n*Tdata + 1 2n*Tdata | 
1 ' 


so 


$1 


Figure 6 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


i 2n*Tdata | 1 2n*Tdata + 
D g " a 


Е ' ' і 
* D ` ` 
TC ' ` А ‚М 
` Л ` 1 a о D 
i tot Ц ' В i 
š b Bit 0 
Bit2 Bit 1 
(LSB) 
| | H H 
' і ' ' 
' ' ' ' 
' ' ' ' 
Bit N | | ч Bit 0 
51 Bit N-1 Bit2 Bit 1 
(MSB) (LSB) 


Figure 7 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate 
SCK Phase Operation. In the alternate SCK phase operation, data is shifted in on the 
falling edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at SCK falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi с!0 = 0x0e22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi сії0 = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi сії0 = 0x2e22 

М = 8, CSO, CPOL-1, СРНА =1 timing as Figure5, set spi сії0 = 0x2e21 

CPOL=0 means SCK idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means SCK idle phase is high, maps to spi_ctl0[13]=1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to ctlO. reg[1:0], 


“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of 
clk 


“01” (СРНА<1)теапз output data at posedge of clk while receiving data at negedge of 
clk 


“00” and “11” are not available in this mode 
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6.16.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous signal. It 
generates single bit width pulse on one of the TX/RX bit position. On slave side, it tells when to latch 
the received byte and prepare the next data for transmit. 

If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the last bit. If 
program spi ctl1 register bit 4-0 to М, the sync pulse will locates on top of bit М. The SYNC bit can be 
program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


| 2n*Tdata 314 


« [|| [ГГ 
SYNC — — НИЕ a и 


зо 


Figure 8 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


6.16.4.3 4-wire Serial Interface(s8) 


SC9832E SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP UC1607. 
Only write operations are supported in this mode. Pin CS is used for chip select and bus cycle reset. 
Pin CD is used to determine the content of the data been transferred. On each write cycle, 8 bits of 
data, MSB first, are transmitted on falling SCK edges. If CD=0, the data byte will be decoded as 
command. If CD=1, this 8-bit will be treated as data. Pin CD is examined when ЗСК is pulled low for 
the LSB(DO) of each burst. The maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE except to enable 
TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control register bit7, enable s8 mode, 
and assign the CD signal output from one of the four CS pins by programming bit11~8. Please рау 
attention to not mapping CD to the same CS pin used for LCD chip select. For example using CSO as 
chip select, using cs1 as CD, we should program spi ctlO register bit11~8 “1100” and programming 
spi ctl1 register bit11-8 “0010”. 


, ; 
SDO ( вт D6 D5 ү D4 D3 Y D2 DI DO / xx D7 D6 


Figure 9 4-wire Serial Interface (s8) Timing 
(3) SW write 9 bits data to TX FIFO while ctlO reg[6:2]] program to 8. Bit 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(4) SW Set SPI CD BIT, this bit will be connected to SPI CD pin, will be used to 
transmit to slave 


6.16.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO works as an 
in/out pin because data has to be read/write through the same pin. SCK is the serial clock, output data 
from SDO change at clock falling edge, input data is sampled at falling edge. See Figure 8. There is 
also an alternate SCK phase operation, data output at clock rising edge and input data is sampled at 
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rising edge. See Figure 12. One burst has 16 bits. 7 address bits sent first. Bit8 is command bit. “1” 
means writing 8 bits data to the slave. “0” means reading 8 bits data from the slave, the read data 
address in slave is the 7 bits address sent in the same burst. 


Data W rite Timing 1 
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INDEX DATA — < 


Data Read Timing 1 
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зек ыры E ТЫ ЕЗ МД | | | 
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Figure 10 3-wire Serial InterfaceTiming 1 


Data Write Timing 2 


cs \ / 
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сж 3 еж 
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Data Read Timing 2 
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tsc 
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Figure 11 3-wire Serial InterfaceTiming 2 
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To program SPI in this mode, set spi_ctl0 control register to 0x0e43 ,means 16bits sent in one burst, 
TX at clock falling edge, RX sample at clock falling edge, CS maps to cs0. Set spi ctl1 to 0x3028 , 

means to enable 3-wire mode, command bit is bit8. Set spi_ctl2 to Ox07 , the read data starts from 
bit7. Then put 16 bits data into TX FIFO, and receive 8 bit data from RX FIFO. 


If set spi_ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge of SCK, and go 
high after half cycle of the last edge of СК. 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting are same as 
timing 1. 


When set spi mode-1 / 2 , cd bit will be send out with data together ‚апа be put to bit 8 position. 


spi cd mode & 
tx_pos|== 8 tx_en 


TX FIFO Shift register 


spi_cd_bit 


Figure 12 spi_cd_mode 


Support cd bit be transmitted with data together. Set SPI CD ВІТ, put it to bit 8 position when transmit 
out from tx shift register. 


CS 


SCK 


su —— ГТ Те Ге [э [ o | 


Figure 13 spi_cd_mode 


When set spi mode = 1 / 3 , spi d oe is controlled by is rx only bit, when set is rx only 
bit, spi d ое 15 0, and spi d ie is 1. 
Logic description: 


s3w ро s3w та 
5 а 


s3w_md 


spi_d_o 
s3w_rd_strt г 


“(ос data пит!-0 


Figure 14 spi_3w_mode 
6.16.4.5 Dummy control 
SPI controller supports write and read configurable dummy clocks. 
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For TX mode, dummy clock number is controlled by SPI TX DUMY LEN, which set dummy clock 


number when write LCD. 


CS = 4 

SEK I LJ | [1 И jJ ell TU 

= осх | 07 | pe | 05 | ра | рз | 22 | от | po DCX | 07 
Ритту сјоск 


Figure 15 TX Dummy waveform 
For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set dummy clock 


number when read LCD. 
cs ——N l. RX 
уа oea Papata] h// 
SDO рех | p7 | ps | ps | ра | ps | p2 | pi | по eum У Е 
SDI D? D6 


Figure 16 RX Dummy waveform 


6.16.5 SPI Slave Design 


6.16.5.1 SPI Slave Clock 


spi slv. sck mode 


fifo clk r PCLK 


fifo ск. 


PCLK 


tx fifo 


PCLK fifo ск. fifo clk r PCLK 


rx fifo 


Figure 17 SPI Slave Clock 
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ng_tx 


M 
Чу inv U 
|- x 


ptest_scan_mode 


spi_slv_sck_mode 


clk_spi_slv_tx 


tx logic 


spi_csn_i clk_spi_slv_rx 


rx logic 


Figure 18 SPI Slave TX and RX Clock 


6.16.5.2 SPI Slave Reset 


APB 


PRESETn 
spi_slv_soft_rst 


| 

| | | 

| PCLK Domain | SCK Domain 
| 


Figure 19 SPI Slave Reset 


6.16.5.3 SPI Slave TX 
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PCLK Domain | SCK Domain TX mode 


clk spi slv tX 


m 
x req ctrl 
frame end flg | 
| ТХ тоде | 
Frame length 
а ШЕЕ Е ЕЕЕ EIE 
Figure 20 TX logic structure 
After TX FIFO ready data, load TX FIFO data to tx bufO and tx_buf1 
Waiting master send serial clock to slave 
Spi slave tx fifo | Host start send Рене lenath = 
prepare data | serial clock 5 
| | гета Неда Tt pora LR 
"T |! ТЕГЕРЕ РТИ МЕНЕ еми 
| 0 1 е? N-1 0 1 и M N-1 
sek Ени ЕЕЕ ШЕ РА А А ii OU 
| 
tx_buf_sel ! 


reg load Пе 
tx. buf0[31:0] Х D0[31:0] Х D2[31:0] 


spi do X BITO Y вии ви —— bi a X BITO Х BITIX вту ` X X i X 


Figure 21 TX timing chart 
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6.16.5.4 SPI Slave RX 


Figure 22 RX Logic structure 


e According to SPI interface timing mode requirements , clock generator generates clk_spi_slv_rx 

е Rx pos counter count clk spi slv rx, generating rx buf sel signal during the last clock per frame. 
If rx_buf_sel=0, sample the serial data input to rx_buf0, otherwise sample to rx buf1. 

е Synchronize the rx buf sel signal to PCLK domain, get the edge , and generate rx wr req. fetch 
data from rx_buf0, write to FIFO during the rising edge , and rx. Бий during the falling edge. 


Host start send Frame length = N 
serial clock 
0 E 
spi. di X BITO A. 
rx ent 0 1 
rx_buf0[31:0] Х D0[31:0] 
rx. buf1[31:0] D2[31:0] 
rxf wr req 


Figure 23 RX timing chart 


6.16.5.5 SPI. HS Slave Clock 
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T padi T clk gen 
PAD 


clk spi slv t 


spi do 


pin p buf 


Figure 24 SPI HS Slave Clock Path 


When TX transmission mode, loop timing delay from sck in to spi do is: T ду = T pad i+ T ск gen 
+ T tx + T. pad o. according to SPI timing requirement, send data during rising edge of SCK, and 
sample data during falling edge of SCK. Otherwise, send data during falling edge of SCK, and 
sampling data during rising edge of ЗСК, so, timing should satisfied T ck /2 — T ау > T setup. 


T ck/2 


sck i 


clk spi slv tx 


Figure 25 Slave Clock Delay Path 


6.16.6 Control Registers 


6.16.6.1 Memory map 
ARM base address: (0х8е00 2000 


Offset ЕЕ 
ада, [Name  [pesonpion | 


Write data to this address initiates a 
0x0000 SPI TXD character transmission through tx FIFO 

Read this address retrieve data from rx fifo 
0x0004 SPI CLKD Clock divider bit 0 to 15. Divider is (n+1)*2 
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=a ar 


{rx_dummy_cnt[5:0], 
рга SPI-STSS 6'd0,rx data cnt[19:16]) 


6.16.6.2 Register Descriptions 


6.16.6.2.1 SPI TXD 


Description : Transmit word or Receive word 
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са Те Та а Е ЕЕ а Га Га Га 2 е о С 
әә| СООО 


SPI TXD 


С o С С ОС ОС ОСЗ ОСЗ ОС |o ОС ОСИ ОС ОС ОС ОСЗ С 
Сен [s [з е [г [т | по Гэ | 7 Те е [а 12 То 


SPI TXD 


нн 
ге 2222 ОС ОС ОС ОС ОС С 


Field Мате Туре | Reset Description 
Value 


SPI_TXD [31:0] W/O 3210 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.16.6.2.2 SPI_CLKD 


Description : Clock divisor bit 0 to 15 


Clock divisor (Reset 0х0000_0003) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm | Һҙне O O 


Reserved 
we fC 
| reset | ООВ ИШЕ ОСИ И ЕЙ Го ОС ОСЗ ОВ СОН ИС И 
EC Е ОЙ Е ОЕ IRR mj 


SPI_CLKD 


SPI_CLKD 
[Reset | с 


Field Name Type | Reset Description 
Value 


SPI CLKD [15:0] R/W 1613 Specify the clock ratio between spi_sck and clk_spi. 
If clk_spi runs at 48 MHz, and spi_sck runs at 
12MHz, SPI_CLKD should be 1, 
Spi sck = clk_spi/2(n+1). 
If IS FST bit is assert, the valid SPI CLKD is 0, 1, 2 
and 3. 


Note: 


When work in the slave mode, the frequency of spi_sck depends on the SPI master, so the register 
SPI CLKD is not used . 
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6.16.6.2.3 SPI_CTLO 


Description : This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae == — 


Reserved 


ОЪ SYN | SCK Res 
С | D: zs oe SPI CSN PRE LSB CHNL LEN 
Tyne ш > — ONE 


SYNC_POL [15] R/W 1'h0 Sync_polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


смо ra 
вос неу |n3 


ш Со |m БЕНЕН ОИ 


SPI СОМ РВЕ R/W A ht 1 bit chip select. 
“0”: с$0 is valid 
“1”: с$0 is invalid 


LSB [7] R/W 110 In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the 
Most Significant Bit (MSB) on 
SO. When this bit is set, the 
data will be shift out or in from 
the LSB 

CHNL LEN [6:2] R/W 1Һ0 Transmit data bit number. 

E “0” : 32 bits per word 
"1" : 1 bits per word 
"81": 31 bits per word 

NG TX [1] R/W тһ “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W 110 “1” enable RX data shift in at 
clock neg-edge 
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6.16.6.2.4 SPI_CTL1 


Description : This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000_3000) SPI_CTL1 


| em [зт зо | 29 | 28 | 27 | 26 | 25 | 24 | 2 | 22 | 2 | 20 | 19 Loo | T |16, 


Reserved 


ШШ ИЕ ООО 
Бен | В И И И И И И ы И Еи ВЕС ЧЕ И Н 
Ж ЖЕЛЕ ЕЕ ЕИ ЕГИ ЕИ КИЕЗ ЕЗ ЕД ИГЕ 


св 
Reserved RTX_MD SYN_CSN_SEL SS | Нм | SSW S3W. POS 
MD 5 | м 
Туре | n | w | w ом 
| Резе: | о |о | ' |' | о | о |о|о| о о обо о [о [о [о | 


mas fo fo ОО 


RTX_MD [13:12] R/W 213 "00" : idle mode 
“01”: receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN_CSN_SEL | [11:8] R/W 4’hO S8 CD or SYNC signal maps to 
csn number 
“0х0001” selects сзпо as cd 
signal 
“0х0010” selects csn1 аз cd 
signal 
In SPI HS it must be 0x0000 
and disable sync and s8 mode 


pr SS 


S3W MD 


c 


6.16.6.2.5 SPI CTL2 


“4”: enable S8 mode 
110 3-wire Melody timing 1, csn high 
mode enable 


R/W 550 3-wire mode, м/г control 
position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


Description : This register is used to configuration of the SPI interface 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


ma [m — je — 1 — j 


ОМА ВЕО SEL SEL | [10] RW | 0:DMA TX and RX REQ 
independent 
1:DMA TX REQ are depended 
on RX REQ status 


TX_DMA_SEL R/W 0: tx dma req keep 1 until 
receiving the tx dma ack 
1: tx_dma_req is “1” when 
tx_empty is “1”,else “0” 
RX_DMA_SEL R/W | 0: rx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: rx dma req is “1” when 
ІХ full is *1",else “0” 

RX ONLY HLD , "0" : working on only receive 
mode, when rxf realfull is 
high, SPI will be held until 
ХІ realfull is low 
“4”: no holding 

[I Q 1'h0 “0” : master 
“1” : slave, only support 

microplus mode 

S3W_RD_STRT [4:0] R/W 510 Read data start bit ,used for 3- 

wire mode 


6.16.6.2.6 SPI_CTL3 


Description : SPI RX FIFO FULL/EMPTY watermark 
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SC9832E Device Specification 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
[rene | и 


| м5 

ве o [s ере P [s |o | ОС P [es |o | С 

В К Е Бе Бол С Е Еа нен 

оте тин” АЕ | — И 
[m 


Reserved 


RXF EMPTY THLD ш.- 8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 


зз [rs о 9e | 

RXF FULL THLD = R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.16.6.2.7 SPI_CTL4 


Description : This register is used to configuration of the SPI interface 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
rr тъ 


Reserved 


Y s 


RX ONLY DO [15] R/W 110 working in only receive mode, 
B B “0”: SPI send all 0 to slave 
"1" : SPI send all 1 to slave 
IS FST [14] “0”: normal mode 
"1" : fast mode 
Both for matser mode and 
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mode SPI SCK must бе 
quicker than 1/8 spi clk 


PHS DLY [13:12] R/W 2'h0 Phase delay. Relate to fast 
B mode. 
When in normal mode, this bit 
is not used . Only used for 
slave mode 


SYNC CLKMASK [11] R/W 110 “1” Mask out the first clock 
pulse in SPI mode 


SYNC_HALF [10] R/W 110 Sync half, sync width is half 
spi sck cycle 

IS RX ONLY R/W i'hO “1”тесеіуе data only. 

7 The bit should be written at 

last. 
Only used for master mode 

BLOCK_NUM R/W 910 Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.16.6.2.8 SPI CTL5 


Description : This register is used to configuration of the SPI interface 


0x001C Configure register(Reset 0x0000 0000) SPI CTL5 


| ei [st зо | 2о | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2 20 | 19 | 16 | dT |16, 


Reserved 


w T 
| Незе уд ОВ И И gs а | окт ок s] ss] 
ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕМЕНЕЛЕНЕДЕШЕЛ 
А 


ITVL NUM 


Type 


LI NUM [15:0] 1610 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 
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6.16.6.2.9 SPI_INT_EN 


Description : SPI interrupt enable register 


0x0020 Interrupt enable (Reset 0x0000_0000) SPI INT EN 


| ви | a1 | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 15] 


Reserved 
- 


г 
БЕЙ ЕЕ 
[Reset  ЕНЕНЕШНСІЗССЕН КЕКЕ _ 


Field Мате R/W Reset Description 
Value 


то мн [m мм [ro | Trenaimerupt ensue | 


ы _ В O 
TIME OUT INT EN [5] R/W 
enable 
RX_OVF_INT_EN [4] R/W Rx_overrun_reg interrupt 
enable 
mea o fa fo m | | 
TXF_FULL_INT_EN Tx_fifo_full interrupt enable 


RXF_EMPTY_INT_EN [1] 110 Rx_fifo_empty interrupt 
enable 


6.16.6.2.10 SPI INT CLR 


Description : SPI interrupt clear register 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1441 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


KA SPREADTRUM | SC9832E Device Specification 


Lm [sro 2 [2 [2r [2 [25 [2 Га [ 2 [8 [9 | е [ v [ | 


Reserved 
Тро — QW. J |  ]  . | 
Peset ЕШ 6 | ИНЕ ЕЕ И ШЕ о Је И И С 3 3) 
EON Е Е ЕЕ ЕЕ Е ВЕС АЕ 


- Е 


Туре ыы | кл a 


Field Name Reset Description 
ГЕН 


RX END INT |RX END INT сія | w то | | 10 | Rx data end interrupt clear | data end | Rx data end interrupt clear | clear 


TX_END_INT_ раи me mo Tx data end interrupt clear 


TIME EXE M INT CLR 110 Write “1” clear slave mode 
timeout interrupt 

RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 

TXF_EMPTY_INT_CLR [3] WO 110 Write “1” clear Tx_fifo_empty 
interrupt 

TXF_FULL_INT_CLR [2] WO 110 Write “1” clear Tx Мо full 
interrupt 

RXF_EMPTY_INT_CLR [1] WO 110 Write “1” clear 
Rx_fifo_empty interrupt 

RXF_FULL_INT_CLR WO 110 Write “1” clear Rx_fifo_full 
interrupt 


6.16.6.2.11 SPI INT RAW 


Description : SPI interrupt raw status 
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са е 2 [2 [2r [25 [25 [2 [5 [ 2 [ [ж [тэ еее 


Reserved 
= 


| туре | — || 
L3 Mm? | о |' | о | о о | NT о 


Field Мате R/W Reset Description 
Value 


RX_END_IRQ 1 ho Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 
slave. 


TX_END_IRQ Raw tx data end 


Reserved 


interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 110 Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 110 Raw Rx_overrun_reg 
interrupt 


TX_FIFO_EMPTY_W з во |а — | Txf_empty_w(for debug) 
TXF_FULL_RAW_STS |] ___|во [ао | Raw Tx_fifo_full interrupt 
RXF_EMPTY_RAW_STS |] ___|во [11 — | Raw rx_fifo_empty interrupt 
RX FIFO FULL R I j Jo | Rxf. full r(for debug) 
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6.16.6.2.12 — SPI INT MASK STS 


Description : IIS interrupt raw status 


| Bi зт [30 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved 


Reserved 


C 

нен ЕНШЕ ИЕ И И ПИ А И О ВЕС ВН ОБ Е Е 

| s ЕИ Е а ПЕС RECS EIE REOR 
TX 


RX 
Reserved [a 


TS | TS 
| Ro | во | по | во | по | по | по | ro | ro | по | 
| Везе: | о | о | о |о |о | о | о|о | о го | о о |о | о | о | о! 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 


TX_END_IRQ_MASK_STS ` Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] 1'h1 Txf_empty interrupt mask 
status. 

RXF FULL MASK STS 110 Rxf_full interrupt mask 
status. 

TIME OUT MASK STS [5] ТО Slave mode time out 
interrupt mask status 


RXF_EMPTY_MASK_STS 1 


Rx_fifo_empty interrupt 
mask status 


h1 
w J | 
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6.16.6.2.13 — SPI STS1 


Description : SPI RX FIFO write address and read address 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
э шш 


Reserved 


[туре ПО: - ——— м _ 
L3 ЕНЕНЕБЕНЕН |= з: 


Fans [ek Jaw СЕ ОО 
е waon [mes ао [эю [Perro weas | 
веша [us fo ОО ОО 
menos [wear — [o [5ю errors | 


6.16.6.2.14 SPI STS2 


Description : SPI status register 


Cm э Гэга Га [и |» |» а | [ж [ а е ет [v 
ае —rnrWVI 


Reserved 


sos [np [Ro [ont 77 
SPI SCK [11] ВО [ао | Spi_sck(for debug) 


SPI_TXD [10] 
SPI_RXD | 
110 1” transmit process 


BUSY 
0” idle state 
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TXF REAL FULL TX FIFO is real full. (not 
relates to TX full threshold) 
| RXF_REAL_EMPTY | REAL_EMPTY ы о pm | ШЕН h1 RX FIFO has no data 


EG 1'h0 RX FIFO is real full. (not 
relates to TX full threshold) 


TXF_EMPTY This bit is set when the 
number of TX FIFO data byte 
is less than the TX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the 
number of TX FIFO data byte 
is larger than the TX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_EMPTY This bit is set when the 
number of RX FIFO data byte 
is less than the RX empty 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 

RXF_FULL 110 This БИ is set when the 
number of RX FIFO data byte 
is larger than the RX full 
interrupt watermark value. 
Auto cleared when the 
condition disappears. 


6.16.6.2.15 — SPI DSPWAIT 


Description : This register is used for DSP control 


0x0038 Register description (Reset 0x0000 0001) SPI DSPWAIT 


_в | 31 | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | че |17 | 16] 


Reserved 


PSE w 
| Reset [В О Е В СИ СИ ЕС И n ОВ ВИ И Е В СН 
BEEN EC ER ЕЕ ка зле CR CR Е ЗВ ass ESSERE 


Reserved 15_О5РМАТ 


SPI DSPWAIT | [8:0] This register is used for DSP 
control 
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6.16.6.2.16 SPI_STS3 


Description : This register is used to observe the status 


ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LINE cÇ 


Reserved 


RX_CNT 910 working in only receive mode 
as master 


6.16.6.2.17 SPI_CTL6 


Description : This register is used to configuration of the SPI interface 


са е Те Та [2 [2r [29 [25 а | 5 [2 Га [ 9 | s [e е 
r rr 


Reserved 


TXF_EMPTY_THLD ш-- 8] 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


н И СИ ЕИ 


TXF_FULL_THLD = RW 5'h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 
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6.16.6.2.18 SPI 5754 


SC9832E Device Specification 


Description : SPI status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
[heme [RO 


Reserved 


[туре ш] EN 
L3 ë ECC RE REN 


Fama [en [AW [resevas [рит | 
two [mes — [so [sm [Ионы | 
веша [us ___|во [рю _ j — —] 
ке maon [o — Ro — sm [rron 


6.16.6.2.19 ӘРІ FIFO RST 
Description : Used to reset TX/RX FIFO 


Cm [и [о 2 Га [и |» |» wo [= [ Га we [№ 
LIMEN RN 


Reserved 


SPI FIFO _ MUMEM 110 : reset all FIFOs. FIFO 
ae will changed to 0 


6.16.6.2.20 SPI_CTL7 


Description : This register is used to configuration of the SPI interface 
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са е 2 Та [27 [29 [25 а а [2 [ 5 Гао [зв [ v С 


Reserved 
Тро — w—ÉWw—. | ` 
Peset ШШ СВ ОС ЕН ЕЕ КЕШЕ ШИ ОС ЗО ОС ИЕ 
eee ee eee 


ка и 
Res | SPL | S OSN 
Reserved Lv ma - SPI MODE CSN 1 SEL 
HLD HLD 
СЕМ Е 


Tie — 
пее ДИ hot 


mu e — [e [o — 


SPI SLV SEL [11] R/W 1: SPI slave in Low speed 
mode 
0: SPI slave in High speed 
mode 

SPI SLV EN [10] RAN Used when SPI slave in High 
speed mode. 
1: enable spi slave rtx 
0: disable spi slave rtx 


SPI RX HLD EN RAN 190 1: enable ahb2apb bridge read 
hold when rx fifo empty 


0: disable ahb2apb bridge read 
hold 


SPI TX HLD EN : 1: enable ahb2apb bridge write 
hold when tx fifo full 
0: disable ahb2apb bridge write 
hold 

TX CMD SET ! 1: select fmark as the dma 
request 
0: select software dma request 


SPI MODE [5:3] і Used for master only 
0: SPI MODE disable 


1: 3 wire 9 bit, cd bit, SDI/SDO 
share one IO 


2: 3 wire 9 bit, cd bit, SDI, SDO 


3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 


4: 4 wire 8 bit, cd pin, SDI, 
SDO 


CSN | SEL [2:1] R/W 210 CSN select control: 
0: CSN 0 
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CSN_IE_CTL CSN IE output set(only slave) 
0: not support csn input 
1: support csn intput 


6.16.6.2.21 SPI STS5 


Description : Used to observe csn error 


Pex [= | о | Та [2 [25 [25 е Та [ж [5 [9 | e e [7 № 
пете LT LI 


Reserved 


s IN_ERR_SYNC2 аяғы 110 1: indicates csn occurring a 
exception 


6.16.6.2.22 SPI_CTL8 


Description : This register is used to configuration of the SPI interface 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
r Wa 


Reserved 


SPI TX DUMY LEN SPI TX DATA LEN H 


R/W 


R/W Reset Description 
Value 
SPI CD BIT [15] RAN 1'h0 Spi tx cd bit: 
0: indicates command 
1: indicates data 
mag | [мт R| 
5Р TX DUMY LEN | [9:4] Spi tx dummy clock length 


SPI_TX_DATA_LEN_H | [8:0] RW 410 Indicates tx data length from 
tx fifo, High 4 bits of spi tx 
data length 


6.16.6.2.23 SPI CTL9 


Description : This register is used to configuration of the SPI interface 


са [sro 2 Та [2r [29 [25 [| [2 Га [9 [тэ [зв [ v [ | 
LINE ООО 


Reserved 


О ЕЕ 
| Незе уд ОЕ НИ ИНИ о В СН PE С ЗИ И С ПАВ ЗИ 
(ШЕ | ЕД Л А О ЛК ЧЛ ВЕ as 
ст о ПИ О 


SPI TX DATA [ЕМ Г 


Т 
L1 


| Name Reset Description 
Value 
imm NN TX DATA LEN Г | [15:0] 16'h0 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 
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6.16.6.2.24 SPI CTL10 


SC9832E Device Specification 


Description : This register is used to configuration of the SPI interface 


Cm [sTw]2 е z 2 [ 2 [в и [о | e| | е 
ru —mF A 


Reserved 


Field Name Reset Description 
Value 


== L Г] 
SPLRX DUMY LEN. |[94] [RW ___|ећто__ | ЧА аи rx dummy clock length 


SPI RX DATA LEN H = R/W 410 Indicates receives data length 
from slave, high 4 bits of spi 
rx data length 


6.16.6.2.25 SPI_CTL11 


Description : This register is used to configuration of the SPI interface 


са е Те Та [2 [2r [29 [25 [ 3 | [ж Га [ 9 | s [e | v е 
ае | шш ———_ 


Reserved 


eS Е GRE ЕЕ ee SIN РА 


SPI RX DATA LEN L 


нн 
С 


Field Name R/W Reset Description 
Value 
SPI RX DATA LEN L | [15:0] RAN 1610 Indicates: spi receives data 
length from slave, Low 16bit 
of rx data length 


6.16.6.2.26 SPI_CTL12 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1452 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9832E Device Specification 


Description : This register is used to configuration of the SPI interface 


Са [и [о 2 Га [и |» а вм [в [= [я Га [ә [зв [т [л] 
C 


| Туре 313 | | | |. | | 
L3: |» | о | ~ [о о С ИС (о о И СВ о ОС Е ОИ 


| Bit |15) 14 | 13 | 12 | 11 | 10 | 9 | 8 | 7 | 6 55 | 4 | 3 2 то | 
sw | sw. 
вх | вх. 
ВЕО | ВЕО 


Туре 


Reserved 


Field Name R/W Reset Description 
Value 


SW_TX_REQ 110 — s TX data request, for 
write LCD 

SW_RX_REQ Software RX data request, for 
read LCD 


6.16.6.2.27 | SPI STS6 


Description : Used to observe tx data counter 


са е 2 Та [2r [29 [25 [2 [5 [2 [ [9 | 5 [зв | v е 
ru ООО 


Reserved 
| reset | c ИШИ И s] КЕ ШИ p e 3 PUP > 
carie ЗЕ ЕЗ REOR С С И eR 
ры NN 


ТХ БАТА СМТ 


ИСИ 
ге | о | Пе ере ер Eee E E 


ТХ ОАТА СМТ | [15:0] ВО |1680 Tx data ent 


6.16.6.2.28 SPI_STS7 


Description : Used to observe tx data counter 
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са [э [ 2 Та [2r [29 [25 [2 а [2 [8 [9 [тэ [зв [зт е 
r rr a 


m ЕЕ Ге е Ги Гого s | те | | „| 2 То 
ІІ ОИ СЗ [vo [ro Te [ro ЕСЕ гонка 


Reserved 


пе 2222222 


TX DATA CNT | [3:0] но [s  |š data counter 
TX DUMMY. CNT | [15:10] IRO [s tx dummy counter 


6.16.62.29 SPI_STS8 


Description : Used to observe rx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
r 


Reserved 
| — m Е 
L3 c ПСИ ЕЕ БЕН ОСИ ОИ ЕИ И И S S qe s ОСИ 
ЕСИЕЗЕЛЕЛЕЛЕЛЕЛЕЖЕЖЕЛЕНЕНЕИЕЛЕЖЕШЕН 
Name | ҸӘ оәм || 


RX DATA CNT 


nm fe C 
е | 


ВХ DATA СМТ | [15:0] IRo |160 Rx data спі 


6.16.6.2.30 SPI_STS9 


Description : Used to observe rx data counter 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1454 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9832E Device Specification 


ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


ef 
ве С С С ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС [e ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Кошут Те [e |е е |е To T. "ese 


6.16.7 Application Notes 


6.16.7.1 Programming Model 


6.16.7.1.1 MICRO/PLUS mode program examples 


7. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 153.6М, SCK 76.8M, CSO is 
valid, RX at negedge, TX at posedge, SCK idle phase being low, Program control 
register: 


Spi_clkd = 0x0001; 
Spi_ctl0 = 0х0е01; 
Spi ctl1 = 0х3100; 
Spi_ctl2 = 0х0000; 
Spi ctl3 = Ox1d1a; 
Spi ctld. = 0x0000; 
Spi ctl5 = 0x0000; 
Spi ctló = 0x1303; 
Spi ctl7 = 0x0000; 
Spi ctl8 = 0x0000; 
Spi ctl9 = 0x0019; 
Spi ctl10 = 0x0000; 
Spi ctl11 = 0x0019; 
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16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX а falling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi_clkd = 0x0003; 
Spi_ctl0 = 0x0d41; 
Spi_ctl1 = 0x1000; 
Spi_ctl2 = 0х0000; 
Spi_ctl3 = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi с!5 = 0x0000; 
Spi_ctl6 = 0х1010 
Spi_ctl7 = 0x0000 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0x0011 


8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX а falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma en, Program control register: 


Spi clkd = 0x0000; 
Spi_ctl0 = 0х27а2; 
Spi ctl1 = 0x3000; 
Spi ctl2 = 0x0040; //bit[6], enable dma 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0х0000; 
Spi_ctl6 = 0x1010 
Spi_ctl7 = 0х0000; 
Spi_ctl8 = 0х0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
зррс 1 = 0x0011 


. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, ЗСК 20M, С50 is valid, 


RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


рі сіка = 0x0001; 
Spi_ctl0 = 0х0е02; 
Spi ctl1 = 0x2000; // transmit only 
Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi ctl5 = 0х0000; 
Spi_ctl6 = 0х1010 
Spi_ctl7 = 0х0000; 
Spi_ctl8 = 0х0000 
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Spi_ctl9 = 0x0011 
Spi ctl10 = 0x0000 


Spi ctl1 = 0x0011 


11. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi_ctl0 = OxOf02; 
Spi ctl1 = 0x3000; 
Spi ctl2 = 0x0020; 
Spi ctl3 2 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0х0080; 
Spi_ctl6 = 0x1010 


12. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0 = 0x0e21; 
Spi_ctl1 = 0х2000(ТХ only); / spi ctl1 = 0x1000(RX only) 
Spi_ctl2 = 0x0020; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0000; 
Spi_ctl5 = 0x0090; 
Spi_ctl6 = 0x1010 


6.16.7.1.2 SYNC mode program examples 


Only work in master mode. 
Relative register: spi_ctl0[15:14], spi_ctl1[4:0], spi_ctl1[11:8], 


1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 


register: 

Spi_clkd = 0x0001; 

Spi ctlO = 0х4а02; //bit[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi ctl1 = 0x3400;// sync pulse position will locate on top of БИО, sync maps to cs2 
Spi ctl2 = 0x0000; 

Spi ctl3 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi ctl5 = 0х0000; 

Spi_ctl6 = 0x1010 

Spi_ctl7 = 0х0000; 

Spi_ctl8 = 0х0000 
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Spi_ctl9 = 0x0011 
Spi ctl10 = 0x0000 
Spi ctl11 = 0x0011 


6.16.7.1.3 4-WIRE(S8) mode program examples 
only work in master mode and only operation write being supported, TX at falling edge 
relative register: spi ctl 1[7], spi ctl1[11:8]. 
2. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 
с51, program control register: 
Spi ctlO = 0x2e21; 
Spi ctl1: 0x3280; 
Spi ctl2 = 0x0000; 
Spi ctl3 = 0x1010; 
Spi ctld. = 0x0000; 
Spi ctl5 = 0x0000; 
Spi с06 = 0x1010 
Spi ctl7 = 0x0000; 
Spi_ctl8 = 0x0000 
Spi_ctl9 = 0x0011 
Spi_ctl10 = 0x0000 
Spi_ctl11 = 0х0011 


6.16.7.1.4 3-WIRE mode program examples 


Only work in master mode. 
Relative register: spi_ctlO[15], spi_ctl1[4:0], spi ctl1[5], spi_ctl1[6], spi_ctl2[4:0] 
3. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 


polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


spi_ctl0 = 0х0е43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x0007; 


4. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 
spi ctlO = 0xae43; 
spi ctl1 2 0x3068; 
spi ctl2 = 0x0007; 


6.16.7.2 Programming Notes 


6. only receive mode 
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as master: set spi ctl4[9] = 1 and set spi ctl1[13:12] = “01” and program 
spi ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from 
slave. 


as slave: setspi ctl1[13:12] = "01" , the received number depending on master the 
posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to 
“O” first, then write to “1” to this bit. 


fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When SCK < 14Х MCLK, recommend to use fast mode. 
8X : is_fst(spi_ctl4[14] ) 21, phs_dly([spi_ctl4[13:12]] = 1 
10X : is_fst=1, phs dly 22 
12X : IS fst-1, phs ду = 3 


In salve mode, spi ctl5[15:0]* Тек spi should not be such smaller than Тері sck, so 
as not to make SPI stop transfer. 


DMA enable 

a) DMA should be configured first 

b) Program SPI control register except spi ctl2[6] 
c) Write spi ctl2[6] at last 


10. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
C) change SPI control register 


6.17 INTC 


6.17.1 Overview 


Interrupt Controller generate IRQ (Interrupt Request) and FIQ (Fast Interrupt Request) to ARM from 32 
IRQ and 32 FIQ channels. 


6.17.2 Features 


V0.9 


Provide 30 hardware-triggered IRQ channels from IRQ channel 2 to channel 31 
Provide 30 hardware-triggered FIQ channels from FIQ channel 2 to channel 31 
Provide 1 software-triggered IRQ channel from IRQ channel 1 

Provide 1 software-triggered FIQ channel from FIQ channel 1 

Provide 1 special IRQ channel from IRQ channel 0 

Provide 1 special FIQ channel from FIQ channel 0 

Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 

Provide software debug mode to perform interrupt test 
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6.17.3 Signal Description 


Signal Name | Direction |Description | Connection Information 

PCLK Input APB clock PCLK should be gated by arch_eb 
before input, arch_eb default value is 1. 

PRESETn Input APB clock domain reset Rising edge of HRESETn should be 
synchronized in PCLK domain 

PENABLE Input APB bus Connected with APB bus — common 
signal 

PSEL Input APB bus Connected with APB bus —dedicated for 
this module 

PADDRI|6:2] Input APB bus Connected with APB bus — common 
signal 

PWRITE Input APB bus Connected with APB bus — common 
signal 

PWDATA[31:0] Input APB bus Connected with APB bus — common 
signal 

PRDATA[31:0] Output APB bus Connected to APB bus —dedicated for 
this module 


int req та src[31:2] irq source bit [31:2] Connect to irq source 


int reg та srcO irq source bit [0] Connect to irq source 
int req На src[31:2] На source bit [31:2] Connect to fiq source 
int req На srcO На source bit [0] Connect to fiq source 


int req irq n Output nIRQ interrupt request to Connect to arm core. 
ARM: low active 
Normally, it's triggered by 
hardware modules' interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 
nIRQ can be used to wakeup 
deep sleep. 
int req Па n Output nFIQ interrupt request to Connect to arm core. 
ARM: low active 
Normally, it's triggered by 
hardware modules' interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 
nFIQ can be used to wakeup 
deep sleep. 


6.17.4 Function Description 


е Interrupt Controller generate IRQ to ARM from 32 IRQ channels, including 30 
hardware-triggered IRQ channels, 1 special hardware-triggered IRQ channel and 1 
software-triggered IRQ channel. 
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software-triggered FIQ channel. 


irq_en[0] 


Special IRQ 


Software IRQ 


Hardware IRQ 2 


IRQ 
Hardware IRQ 3 
Hardware IRQ 31 
Special FIQ 
Software FIQ 
Hardware FIQ 2 
FIQ 


Hardware FIQ 3 


Па en[31] 


Нагамаге ҒІО 31 


Figure 6-1 Function diagram 
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Interrupt Controller also generate FIQ to ARM from 32 FIQ channels, including 30 
hardware-triggered FIQ channels, 1 special hardware-triggered FIQ channel and 1 


32 IRQ channels are independent from 32 FIQ channels; they can be connected or 
configured independently. Following is the function diagram of Interrupt Controller. 
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Test interrupt source 
Special IRQ 
IRQ test source 


Y 


IRQ test select 


IRQ test source 

IRQ 
Test interrupt source 
Test interrupt source 

Special FIQ 
FIQ test source 

FIQ test select 

FIQ test source 

FIQ 
Test interrupt source 


Figure 6-2 Interrupt source 


6.17.5 Control Registers 


6.17.5.1 Memory map 


[Omerus [Name — Bein — 


о db 
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0x0034 INT FIQ TEST SRC FIQ test source generating 
0x0038 INT FIQ TEST SEL FIQ test select 


6.17.5.2 Register Descriptions 


6.17.5.2.1 INT ВО MASK STS 


Description : IRQ masked status 


са [s 2 [2 [27 [29 [2 [a Га [2 [8 [ж [лэ [зв | v С 


INT ІНО МАЭК STS 


ме p m T] 
С o С С ОС ОС ОСЗ ОСЗ ОС [o ОС ОС ОС С СО ОС С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
ru rr 


INT_IRQ_MASK_STS 


ге 2222222 ОСИ ОС С ОС ОС О ОС С 


Field Мате Туре | Reset | Description 
Value 
INT_IRQ_MASK_STS | [31:0] 3210 | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


617522 INT_IRQ_RAW_STS 


Description : IRQ raw status 


IRQ raw status (reset 0x0) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT_IRQ_RAW_STS 


Type 


Ae apas ae КИ ИЕ ЗЕВС Е ЕЕН ЯА 
este 


INT_IRQ_RAW_STS 


Name 
ІКИКИКИКИКИКЕЕНКЕКНЕНЕНЕНЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 
Уаше 
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INT_IRQ_RAW_STS | [31:0] 3210 | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


6.17.5.2.3 INT_IRQ_ENABLE 


Description : IRQ enable control 


| ви [зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name | мм п ^ 
[Reset | о | о | о оо ооо | io о [о о aA | 
Pr ri eee 
[Name | мм МА | 


INT IRQ ENABLE 


эн 


Field Name Type | Reset | Description 
Value 


INT_IRQ_ENABLE | [31:0] R/W | 3210 | IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit which is DO NOT CARE. 
Write 1 to corresponding bit in INT_IRQ_DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.17.5.2.4 INT_IRQ_DISABLE 


Description : IRQ disable control 
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ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


поље ос зони 
С o С СО ОС ОС ОСЗ ОСЗ ОСЗ |o ОС ОСИ ОС ОС ОС С С 
Св [з [з е е [зт е Гэ | Е sls [а 12 То 


INT_IRQ_DISABLE 


Wo 
пе Се ее [8 To РГ] 


INT_IRQ_DISABLE 


Field Name Type | Reset | Description 
Value 


INT_IRQ_DISABLE | [31:0] WO | 32'h0 | IRQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit which is DO NOT CARE for 
disable. 


617525 ІМТ ІО SOFT 


Description : IRQ software interrupt 


са е е Та | [2r [2 [25 а Га Га Га [ж [лэ [зв е 
Тато Б vF mA. 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


INT_ лена SOFT т WO 110 эме s software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
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617526 МТ ВО TEST SRC 


Description : Test mode control: source generating 


0x0014 IRQ test source generating (reset 0x0) INT_IRQ_TEST_SRC 


| Be |з | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 9 | 18 | 17 | 16 | 
Name | mms |40 || 


INT ІНО TEST SRC 


T 


а 
ЕСЛЕНЕНЕИЕЛЕЖЕНЕЕИЕЖЕНЕЛЕЕК.25 АМИ: 
| e fis | 34 | 1з | 12 | | 0| 9 {віт [е [51а зе то 


INT_IRQ_TEST_SRC 


Type FAN | по | ww | 


Field Мате Type | Reset | Description 
Value 


INT_IRQ_TEST_SRC | [31:0] RAW | 320 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_IRQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT_IRQ_RAW_STS. If the 
corresponding channel is enabled, IRQ to ARM 
and INT_IRQ_MASK_STS is also generated. 


6.17.5.2.7 INT_IRQ_TEST_SEL 


Description : Test mode control: test select 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
r II 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
[ i fem [но [мт 


INT_IRQ_TEST_SEL IRQ test mode enable 
Write 1 to enter test mode. 


In normal condition, this register MUST be 
configured to 0. 


617528 МТ ЕО MASK 575 


Description : FIQ masked status 


FIQ masked status (reset 0x0) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


INT_FIQ_MASK_STS 


INT_FIQ_MASK_STS 


СІЕНКЯЕНИЛЕНЕНЕНЕНЕН 


Field Мате Type | Reset | Description 
Value 


Pl Е Е ЕЕ EGO ЕЕ ПАР ПА 
мл че: | 


INT FIQ MASK STS | [31:0] 3210 | НО interrupt channel masked status 
One bit for one channel 
Active high 
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617529 МТ ЕО RAW_STS 


Description : FIQ raw status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 
ССНИ 


mme | m 
ЕЛЕНЕНЕНИЛЕНЕНЕНЕНЕНИЛЕНЕНЕНЕНЕНЕН 
ШІН ЕСЛЕСЛЕСЕСЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


INT FIQ RAW STS 


INT FIQ RAW STS 


Field Name Type | Reset | Description 
Value 
INT FIQ RAW STS | [81:0] 3210 | FIQ interrupt channel raw status 
One bit for one channel 
Active high 


6.17.5.2.10 INT ЕО ENABLE 


Description : FIQ enable control 


FIQ enable control (reset 0x0) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 


INT ЕО ENABLE 


cee i ct оо I a en e р 


INT ЕО ENABLE 


" 
г | 7 | ер Eee E 


Неја Мате Type | Reset | Description 
Value 


INT_FIQ_ENABLE | [31:0] RAW | 3210 | FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
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Write 1 to corresponding bit in INT_FIQ_DISABLE 
to clear enable bit. 


Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.17.5.2.11 INT_FIQ_DISABLE 


Description : FIQ disable control 


[mo |ноаванесоновеноо 79 
са [s ао Та [2 [2r [29 [2 а Га Га Га [9 [тэ е [ v С 
С ООО И 


INT_FIQ_DISABLE 


INT_FIQ_DISABLE 


Wo 


Field Name Type | Reset | Description 
Value 


INT_FIQ_DISABLE | [31:0] WO |32ћ0 | FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


6.17.5.2.12 ІМТ FIQ SOFT 


Description : FIQ software interrupt 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
rr 


Reserved 
Tve ңы, 0 о 
| reset ШИШИ ИНЕ И А ЕЕ И И eqs Би Б КИ 
ви ари ја s s В ЗВ ЗЕ Е ОЕ Е ЕЕ ВЕ ВЕС 


Reserved 


Field Name Type | Reset | Description 
Value 


— — [mw [wo [wm [meme уу 


INT FIQ SOFT [1] WO 110 FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


[ je m [m ана] 


6.17.5.2.13 МТ НО TEST SRC 


Description : Test mode control: source generating 


FIQ test source generating (reset 0x0) 
| Bit зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


INT FIQ TEST SRC 


Т 


INT_FIQ_TEST_SRC 


R/W 


Field Name Type | Reset | Description 
Value 


INT_FIQ_TEST_SRC | [81:0] R/W | 320 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_FIQ_TEST_SEL is 1, Write 1 to corresponding 
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bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to ARM and 


INT FIQ MASK STS is also generated. 


6.17.5.2.14 INT ПО TEST SEL 


Description : Test mode control: test select 


0x0038 FIQ test select (reset 0x0) INT_FIQ_TEST_SEL 


ОЕ В Е ESL И ШЕШ 


Reserved 


| Туре | 


Field Мате Туре | Reset | Description 
Value 


[ sw [ко [во 
INT_FIQ_TEST SEL R/W. |170 FIQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
configured to 0. 


6.17.6 Application Notes 


Make sure that all the hardware interrupts are level triggered, and input level is active 
high. Once interrupt is generated, it should keep high until software clear the interrupt. 
The following figure is a recommended flow for hardware channels. 
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Module 


Check Raw/Masked Sts 
Clear Interrupt Source 
DISABLE Module and 

Channel if need 


Figure 6-3 Hardware interrupt control flow 


Software interrupt channel could be used to specify a flag to INTC on APB interface, 
then detect it as a interrupt. 


Configure Software 
Module 
ENABLE channel 
Write IRQ/FIQ 


Receive configured 
IRQ/FIQ 
Check Raw/Masked Sts 
Clear Module Interrupt 
DISABLE Module and 
Channel if need 


Figure 6-4 Debug mode interrupt control flow 
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6.17.7 Integration guide 


Interrupt Controller generate IRQ and НО (both low active) to ARM from 30 + 1 IRQ and 30 + 1 НО 
channels and soft configurable source. 


6.17.7.1 Key Integration Points 


€ All 30 hardware-triggered IRQ channel’s interrupt are level trigging, and trigging level is 
high active. Each channel can have more than 1 interrupt sources if they are "OR" 
together. 


€ Al 30 hardware-triggered FIQ channel's interrupt are level trigging, and trigging level is 
high active. Each channel can have more than 1 interrupt sources if they are "OR" 
together. 

€ Special IRQ/FIQ channel (га srcO, Па srcO) is used to connect with off-chip interrupt to 
wakeup sub-system. However, the sleep detect function is not present in Interrupt 
Controller. It should be implemented in other module. 


6.17.7.2 Functional integration 
6.17.7.2.1 Integration Diagram 
APB 


intc top | arm glue i arm_core 
irq_src[31:2] Н : 
' ‚ nIRQ 
| Double Sync ; 
fiq_src[31 :2] ; ; 
Н ‚ ПРЮ 
+ Double Sync § 


arch_eb 


HRESETn 


PCLK 


Figure 6-5 Integration diagram 


6.17.7.2.2 Clocks and Resets 
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PCLK Input APB clock PCLK should be gated by arch_eb 
before input, arch_eb default value is 1. 


PRESETn Input APB clock domain reset Rising edge of HRESETn should be 
synchronized in PCLK domain 


Note: 


All required frequency of each clock should be provided in above table. 


6.17.7.2.3 Interrupt Requests 


nFlQ(int req fiq n) nFIQ interrupt request to Connect to arm core. 
ARM: Active low 


Normally, it's triggered by 
hardware modules' interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 


nFIQ can be used to wakeup 
deep sleep. 


nIRQ(int reg irq n) nIRQ interrupt request to Connect to arm core. 
ARM: Active low 


Normally, it's triggered by 
hardware modules' interrupt, 
and the hardware module will 
keep the interrupt status until 
Software clear it. 


nIRQ can be used to wakeup 
deep sleep. 


6.17.7.2.4 Bus Interfaces 


PENABLE Input APB bus Connected with APB bus — common 
signal 

PSEL Input APB bus Connected with APB bus —dedicated for 
this module 

PADDR[6:2] APB bus Connected with APB bus — common 
signal 


PWRITE Input APB bus Connected with APB bus — common 
signal 

PWDATAT[S1:0] Input APB bus Connected with APB bus — common 
signal 

PRDATA[31:0] Output APB bus Connected to APB bus —dedicated for 
this module 
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618 SIM 


6.18.1 Overview 


SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and conformed to 
ISO7816. It only supports protocol type T = 0 asynchronous half duplex character transmission mode. 
The SIM card interface is used to transfer data to/from a SIM card in an asynchronous fashion in half 
duplex mode through a bi-directional I/O pin. 


6.18.2 Features 


Programmable generation of clock to SIM card 
Programmable transmission baud rate 
Support for T = 0 asynchronous protocol type 


Character transmitting and receiving with one 264 byte Tx FIFO and one 264 byte Rx 
FIFO 


Parity checking and error handling 

Transmission and receiving in DMA mode 

Retransmission after detecting parity error 

Support different interrupt modes 

Support timer function 

Support memory clock gated and read/write signals clock combinate to same clock 
Add ptest_bist_mode 


6.18.3 Signal Description 


Table 6-98 Signal Description 


SIM DAT | Input PAD Serial data in 
SIM DAT O | Output PAD Serial data out 


V0.9 
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SIMCLK 


PRESETn 


SIMRST PSELSIM 
|i 


| Suis PENABLE 
q— t 


PWRITE 
| — 


PADDR 
3:0 


SIM Controller 


PRDATA 
31:0 


PWDATA 
15:0 


Figure 6-94 SIM Interface Signals 


SIM card interface signals are compliant with 1507816-2 standard where each signal connects to the 
corresponding SIM card pins listed as the table. 


Table 6-99 SIM Card Pin List 


C1: Vcc =5V C5:Gnd 


C3 : Clock C7 :l/O 
C4 : RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 


Figure 6-95 SIM Card Pin List 
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6.18.4 Function Description 


6.18.4.1 SIM Coniroller Interface Block Diagram 
APB 


| 


SIM_PE DMA 
SIM_CLK Channel 
< —— ———. 

SIM RST 


— SIM Controller 

SIM DAT I 

> 

SIM_DAT_O INT 
<— ——— 


Figure 6-96 SIM Interface Block Diagram 


6.18.4.2 SIM Clock and Baud Rate Control 


The SIM card clock is generated and sent from the SIM card controller to the SIM card. The 


SIM_CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 6-100 SIM Clock and Baud Rate 


PO [MOU locke 
Be УИ 


neck о | 
x 4 бе — | 
СВ [MOUdock/64 
6 ИСЗ 


The baud rate that the SIM card controller uses in Tx and Вх is controlled through programming 


SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller uses so 


that the Rx and Tx can be done correctly. 


6.18.4.3 Resource 
Memory: 

TX FIFO: 264X8 

RX FIFO: 264X8 


6.18.4.4 SIM СопігоПег Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following consecutive 


operations: 


e Connection and activation of the contacts by the interface device 
e Deactivation of the contacts by the interface device 
е Reset of the card 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


1477 of 2522 


K^ B SPREADTRUM | SC9832E Device Specification 


e Subsequent information exchange between the card and the interface device 


6.18.4.4.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface device to avoid 
possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following consecutive 
operations: 

e RST isin state L. 

е VCC shall be powered. 

e IO іп the interface device shall be put in reception mode. 

е CLK shall be provided with a suitable and stable clock. 


ща 3 р 
== 6 | ta | | te 


tx: Undefined t, 2002 124000 400clk t, 40000clk 
Activation Deactivation 


Figure 6-97 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the activation/deactivation control 
module controls the activation/deactivation sequence of the SIM interface. 


After sending an activate command (writing 1 to SIM_CTLO register bit 11), the activation sequence 
will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 
• Program active deactiva en bit to 1 to enable activation function. 
• Program do_act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or detection of card 
removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive operations: 


e State Lon RST 
e State Lon CLK 
е State Aon ИО 
e VCC inactive 


Software program do-deact bit to 1 to begin deactivation sequence. 


6.18.4.4.2 Reset of the Card 


A card reset is initiated by the interface device, whereupon the card shall respond with an Answer to 
Reset. 


By the end of the activation of the contacts (RST is in L, VCC powered and stable, I/O in reception 
mode in the interface device, CLK provided suitable and stable clock), the card answering 
asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 200 clock cycles of 
the clock signal (t2) being applied to CLK (time t2 TO). 
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The internal reset takes effect a few clock cycles after reset. Answer to Reset on I/O shall begin 
between 400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time t1 after T0). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state H (t3 after T1), 
the signal on RST shall be returned to state L (at time T2) and the contacts shall be deactivated by the 
interface device. 


ПО (AL) Answer 
VO (SH) 
T, T, т; 
400clk st, <40000clk 
AL: Asynchronous Reset t; <200 
SH: Syncronous Reset М >400elk 
Figure 6-98 Answer to Reset Sequence 

NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the design of the card has 
to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state where an answer 
occurs оп I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The priority of testing for 
asynchronous or synchronous cards is not defined in the standard. 


6.18.4.4.3 Subsequent information exchange between the card and the interface device 


6.18.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is like in the 
following diagram. 


Start Bit Parity Bit Next 
| Start Bit 
8 bit data—— 


—— ——(n-x0.2) etu— — 


Figure 6-99 The Character of Frame 
A character consists of ten consecutive bits: 
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е A start bit in state A; 
e Fight bits of information, designated BO to B7 and conveying a data byte; 
е =A tenth bit bi used for even parity checking. 


At the SIM interface, а data byte consists of 8 bits Bo ~ B7, from the least significant bit (LSB, Bo) to the 
most significant bit (MSB, B7) 


6.18.4.4.3.2 T =0, Asynchronous Half Duplex Character Transmission Protocol 


The following diagram shows the byte transmission frame structure. 


without parity error 


CSOT Мы 


with parity error 


TTT П 


Figure 6-100 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, А1, А2; |. 
CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if the least 
significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 are a reference (e.g., an 
address) completing the instruction cod.P3 codes the number n of data bytes (D1... Dn) which are to 
be transmitted during the command. The direction of movement of these data is a function of the 
instruction. In an outgoing data transfer command, РЗ = 0 introduces a 256 byte data transfer from the 
card. In an incoming data transfer command, РЗ = 0 introduces no transfer of data. All remaining 
encoding possibilities for the header are specified т 1307816. 


6.18.4.4.3.3 SIM Data Tx and Rx 


The Tx will start when the tx_enable is 1, there is data in the FIFO and the last Rx is completed. The 
tx_int_mark sets the condition under which the tx_int will happen. When the data entry in the tx_fifo is 
less than tx_int mark, tx_empty int will be set. 


The Rx will start when the rx_enable is 1, when the last Tx is done and there is data coming in from 
the data input. The rx_int_mark sets the condition under which the rx_int will happen. When the data 
entry in the rx_fifo is greater than rx_int mark, rx_full int will be set. 


The bit_convention register decides MSB and LSB in the Tx/Rx serial data, logic_level register 
decides if high electrical level represents logic 1 in Tx/Rx serial data, and odd_parity register bit 
decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle for a certain 
period of time and generate an interrupt when it happens. The watch_dog_count_limit register defines 
the idle period in data bit streaming. Watch_dog_repeat_en register decides if the timer starts right 
after the interrupt is acknowledged (the interrupt is cleared). Writing 1 to watch_dog_trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 


6.18.4.4.3.4 Rx/Tx Control 
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The Rx/Tx control module controls the transmitting and receiving data to/from the SIM card. The SIM 
card controller receives/transmits data according to the data-level and bit ordering that are specified in 
the Logic_level (bit 1) and Bit_convention (bit 0) bits in the SIM_CTLO register. The data format is: 10 
bits per character, 1 start bit + 8 data bits + 1 parity bit. 


The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer to monitor 
the number of data in the Tx FIFO that have not yet been transmitted. The MCU can access the 
pointer by reading the SIM_STS1 register bits 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be configured by 
writing to the SIM CTL1 register bits 4 to 7. This field specifies the number of empty characters that 
should be available in the Tx FIFO before issuing an interrupt. Whenever the number of empty 
characters exceeds this value, an interrupt is generated to the MCU. This interrupt is automatically 
cleared when the number of empty bytes in the Tx FIFO equals to or falls below the specified Tx 
interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a pointer to monitor 
the number of bytes in the Rx FIFO that have not yet been read by the MCU. The MCU reads the 
SIM STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be configured by 
writing to the SIM CTL1 register bits 0 to З. This field specifies the number of unread data that should 
be available in the Rx FIFO before issuing an interrupt. Whenever the number of unread data exceeds 
this value, an interrupt is generated to the MCU. This interrupt is automatically cleared when the 
number of unread data in the Rx FIFO equals to or falls below the specified Rx interrupt threshold 
value. 


6.18.4.4.3.5 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The SIM card 
controller checks the I/O line from the SIM card 11 bits after the start bit leading edge. If the detected 
ЏО is a zero (error ACK), it assumes an error occurred and retransmits the byte. If the error ACK 
signal is repeated for the programmable number of times specified in the SIM SEH register, The SIM 
card interface sets the bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an 
interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card controller 
detects a parity error following the transmission of a data byte, it performs the following sequence: 
e The SIM card interface retransmits the data. 
e “И Ше retransmission succeeds, it ignores the initial failure. 


e  |fthe retransmission fails for the number of times specified in the programmable 
SIM SEH register, the SIM card interface sets the bad parity bit interrupt the 
SIM STSO register, issues an interrupt to the MCU, and stops retransmission of the 


byte. 


6.18.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM CTLO register bit 7. 


6.18.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, which 
determines the maximum allowable time that a data byte should take to arrive from the SIM card. The 
MCU can configure the watchdog timer by programming the SIM WDT register. The watchdog timer 
can function in two modes: auto mode and single mode. In the auto mode, the watchdog timer is 
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continuously enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 


6.18.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 


e One watchdog is used to report Rx idle for a preprogrammed time. 
е Тһе other watchdog is for time out when RX retransmission is on error. 


6.18.4.8 Hot Remove Protect and Battery Remove Protect 


The sim card should be powered down in a controlled and predefined manner. The PMIC will alert the 
sim ip when a battery is removed, so that the sim card can be deactivated while the system is still 
powered by capacitors. When a sim card removal is initiated, it should be deactivated before it is 
completely removed. 


Alarm and deactivation are based on hardware, no software intervention is required. 


32k 
simcard det [Г > Double synch debounce 
— Double synch m~ | PCLK 
4 Double synch 1 


sim рге default 


bat pre default 


battery det [Г >» Double synch J 


hard dea en | 
soft deable > disable process 


6.18.4.9 ETU Timer 


This SIM card controller support timer function. The timer use ETU as smallest counting unit. The 
timer support period mode and one time mode. 


Period mode | | | | | > 


One time mode | Ши 


Controller ETU time 
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6.18.5 Protocol Mode 


In normal case, the simcard is in PROT_MODE 0. 


To avoid the frequently simcard interrupt when the water mark set to 1, an hardware accelerator is 
added to do some protocol process. The process is based on the attribute of the command and data 
send and received. 


The simcard working senses is as following. 


6.18.5.1 ACK / NACK (PROT_MODE 1) 
In this case, the process flow of simcard control as: 


1. send command to simcard 

2. receive ACK/NACK from simcard (not must) 
3. send data to simcard (not must) 

4. receive ACK/NACK from simcard (not must) 
5. receive data from simcard 


Note: the item 2/3/4 are not must all, but it must has one of them, and it must need one ACK or NACK. 


The commands satisfy the rule are SELECT, UPDATE Binary, Update Record, Seek, Increase, Verify, 
Change, Disable, Enable, Unblock, Authenticate, Terminal Profile, Envelop, Terminal Response. 


6.18.5.1.1 ACK only when send data 


ommand 
CLA | INS P1 P2 P3 
NULL | (Not Must) 
NULL (Not Must) 
5 го 
em Š 
Е Е 
< АСК á 
| 
All residual data are send 
| DATA | DATA | --. + DATA | DATA | 
Response data 
DATA | РАТА | ©» DATA | DATA 
6.18.5.1.2 NACK only when send data 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1483 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM SC9832E Device Specification 


Command 
CLA INS Pl P2 P3 


NULL | (Not Must) 


DATA | 1 byte only 


NULL | (Not Must) 


Controlor 
Sim Card 


DATA | 1 byte only 


Repeat until last 1 byte 


DATA | І byte only 


Response data 


DATA | РАТА | ·- ·- DATA | DATA 


6.18.5.1.3 ACK / NACK when send data 
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Command 


CLA | INS P1 P2 P3 
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NULL | (Not Must) 


2 
> 
^ 
H 


DATA | 1 byte only 


чу 


Sim Card 


Repeat some NACK response 


Controlor 


NULL | (Not Must) 


ACK 


All residual data are send 


DATA pata | ees DATA | DATA 


Response data 


DATA | РАТА | --. -: DATA | РАТА 


6.18.5.1.4 АСК when receive data 


In this case, there are no data need send but just command. The received data should followed the 
ACK signal 


The commands satisfy the rules are as STATUS, READ BINARY, READ RECORD, GET RESPONSE, 
and FETCH 


Command 
| CLA INS Pl P2 P3 


Response data 


NULL|NULL| : | ACK DATA --. РАТА 


Controlor 


Ка 
Sim Card 


6.18.5.2 No ACK / NACK (PROT_MODE 2) 


In this case, there are no data need send but just command. The received data has no ACK signal but 
just some NULL signals. 


The commands satisfy the rules are as INVALIDTE, REHABILITATE 


‘command 
CLA INS Pl P2 P3 
5 Е 
Е 5 
Е Response data Е 
> m МОШ + |DATA|DATA| -- para к 
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6.18.5.3 Prot State Machine 


SoftReset 


6.18.6 Control Registers 


6.18.6.1 Memory map 


SC9832E Device Specification 


CO = prot_start & tx_en & mode_valid 
СІ = ста over & model 

C2 = cmd over & mode2 

СЗ = гесу пасК 

СА = тесу асК 

C5 = send one dat over 

C6 = send all dat over 

C7 = send all dat over 

C8 = send all dat over 

C9 = «tx en | гесу timeout 

At any moment, once the softreset is 
coming, it enters to IDLE state. 


ше [мз | — 


0х0044 SIM_CTL3 SIM card control register 3 
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ае [мз a,sp. 
oes | о 
0x004C 


6.18.6.2 Register Descriptions 


6.18.6.2. 1 SIM_TX Registers 


Description : SIM card transmit register 
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Fm [sro Те а [7 [29 [2 [з Га [2 [8 [9 | s [зв [ || 
ае ОО 


~ 00000] 
ве С С С С ОС [o |o [s ОС ОС ОС ОС ОС ОС ОСЗ СИ 
Pee | = | та е е е |» |• | |• | | 2 То 


Reserved 


Reserved SIM_TX 


| = 9 ОИ 
пе Ee Ee Ee а ЕТ 


: ВО 2410 Reserved 
SIM_TX | WO Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 


6.18.6.2.2 SIM_RX Registers 


Description : SIM card receiver register 


Са Гао [29 |» 2 |» |» [а [а [ж е 2 ее [л] 
e MAT 


Reserved 
Eme | 
| eset | О ОЕ И ЕИ И И И И И И ИК И И ИЕ 
бие бие лак лой тед REOR Е Е В ВЕ ВЕ ВЕ ВЕ ЕИ 


Reserved SIM_RX 


| Те > 
eset  /|/ЕНЕНЕНЕНЕНЕНЕНЕН 


e :8] 24'h0 Reserved 
SIM RX [7:0] Read from this address retrieve 
data from Rx FIFO 


6.18.6.2.3 SIM STSO Registers 


Description : SIM card status registers 0 
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са Ге е Те 27 [25 [25 а Та [ [= [9 el | v е 


Reserved 


Value 
— ee [e AN 
тмељи [m [mo [me  |Wmeweum — 
ы Д4ғ jua [no j | 714 “ТАМ | Reserved | 


PROT_RXRCV_TIMEOUT_STS | [13] CN | — —_ пени: 
РВОТ ВЕСУ DAT END 575 | [12] М. то | 2... end 


RX OVERRUN_STS Ip] __|во m | | ВХ over run status | омег гип | ВХ over run status | 
TX_OVERRUN_STS по јао m | TX over run status 
RX_TOUT_STS NJ Im — Status bit for Rx time out 
| АСТ РОМЕ STS | DONE_STS > m eo Status bit for active done 


а геѕеї 


во [ао | мо | | Reserved = | 


——— - Eu Status the RX guard error 
URSP CARD STS ld jo |70 | Status bit for unresp card 


; Status bit for 
: Status bit for 


TX_EPT_STS ІШ __|во [тм | Status bit for Tx empty int 
RX FULL STS Па __|во [10 [Status bit for Rx tull in 


Note: The SIM INT M (0x0030) register is the masked status. 


6.18.6.2.4 SIM STS1 Registers 
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Description : SIM card status registers 1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ае О F 


Reserved 
Eme | 
Peset | е е Б ето Гето Те Те Гето То Те ОС Бой 
ЕСЕ ШЕЛЕЛЕЛЕМЕЛЕДЕЛЕЛ ЖЕЛЕ Ра АЕ СНВ ЗИ 


SIM 


Reserved 


DEACTIVE_ON | [14] RO |ито Сұ Busy in deactivation process 
ACTIVE_ON [13] Ro јао Qu PN Визу in activation process 


, Activation status, 1: activated; 
SIM_DATA [11] но [qh | Reflect of sim data io pin 
[ foa [o [wm 


6.18.6.2.5 SIM IE Registers 


Description : SIM card interrupt enable 


ЕСЕН ЕГІСТІ енене тава ооо | — Ми] 
са [spo [29 [2 [2 Та [25 а а [ [= [9 | s [зв | v | 
LINE ОИ 


Reserved 


Field Name Bit R/W Reset Description 
Value 
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и реве а 
gu — ЗА С. ЛИ a ла 


PROT_RXRCV_TIMEOUT_IE | [13] ви [no aa шшер 
PROT RECV DAT END IE |[12] ғ LN LONE . BM 


RX | АХ OVERRUN IE. | IE онн | 1] вм ао ЕСЕН | ВХ over run enable — | омег гип | ВХ over run enable — | 
TX OVERRUN IE m TX over run enable 
ВХ TOUT ЈЕ ТИШЕ 3 Enable bit for Rx time ош 
| АСТ DONE IE | DONE_IE п = m Enable bit for active done 


EARLY ATR IE Enable bit for early answer 
to reset 


ш — 45 7 Om 
Enable bit for tx_ parity_error 
их [m [Rw [тю [Евы | 


6.18.6.2.6 SIM_ICLR Registers 


Description : SIM card interrupt clear 


са Гэ 2 Та 2 а |» а |» [ж [ а е ет [№ 


Reserved 
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— аа = 
рия mo |аө [зеш — — — 


РВОТ ВХВСУ TIMEOUT CLR | [13] uc e Свои 
РВОТ ВЕСУ DAT END CLR | [12] a a end 


RX „ВХ OVERRUN CLR | | CLR оомо" ГОЛИ 1] w то [Ç | | ВХ over run clear | over run | ВХ over run clear | 


RX_TOUT_CLR i e e Clear bit for Rx time out 


| АСТ РОМЕ CR | DONE_CLR w |1 | тто _ | | Clear bit for active done | bit for | Clear bit for active done | done 


А = 


НЕ a КЕЕ 
ан fo wc | ho” |оваоцогвиши — | 


6.18.6.2.7 SIM_CTLO Registers 


Description : SIM card control registers 0 


0x0018 SIM Card Control Registers 0 (Reset 0x8003) SIM_CTLO 


| eit |з | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | № | 16 | 17 | 16 | 
| Чете ИЕ 


Reserved 


Res 
DO | TX. RX. FIF 
i BBB +] 
| мм | 


э» | ем [то [өө ји [| [ж [вө [н |} e ти [зи [ти] 


Я СЕ [шю ЕС 


TX DOUT LOW [15] 5. the Tx data to low logic 
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x [a no [wm [wm — — | 


болот — m [w КИ Doacvate operation | 
тан a few [e [meet __ 


а — re — n шш e 


sim card 


[SIM RST o | RST m m — Reset the sim card module 


, Transmit data looped back to 
0: Even Parity 
ODD_PRT 2 R/W 110 
0: high logic level 1%” 
LOGIC_LEVEL [1] R/W Thi eee er 
1: high logic level represent “1 
Bit convention: 
BIT_COVT R/W Thi 0: MSB (bit 7) transmitted first 
1: LSB (bit 0) transmitted first 


6.18.6.2.8 SIM_CTL1 Registers 


Description : SIM card control registers 1 


0x001C SIM Card Control Register 1 (Reset 0xC000) SIM CTL1 


| Bt farf 30 | 29 | 26 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 19 | 18 |17 | 16] 


Reserved 


Елі 
AD_SPD_CTRL 
МЕР 


| Туре | 


Field Мате Bit R/W Reset Description 
Value 
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Control the speed of the 
AD_SPEED_CTL [15:13] R/W 3'h6 active/deactive sequence. 
0: slowest, 7: fastest. 


SimCard inner clock polarity 
when the sim clk is stopped. 
Note: 

CLK PL INNER [12] R/W 1'h0 When SIM_CLK_PL_SEL =0, 
this register is invalid, and the 
polarity are set by the global 
register outside the controller. 


CLK_EN [i] Rw јао | Enable for the sim clk output 


Select the sim clk speed. The 
sim CLK is divided 
From the ARM bus clock: 
: ARM СІК/2 
: ARM CLK/4 
CLK_MODE [10:8] : ARM CLK/8 
: ARM CLK/16 
: ARM CLK/32 
: ARM CLK/64 
: ARM CLK/128 
: ARM CLK/256 


NOOO љољ — о 


[es o [рю [me — S 


SimCard clock polarity selection. 
CLK PL SEL [4] R/W 4'bO 0: Select purer ро ау Selection, 

1: Select inner polarity selection 

(SIM_CLK_PL_INNER) 

Write data switch 

2'b00: SIM ТХ = WDAT[7:0]; 
WDAT SWT [3:2] R/W 210 2501: SIM TX = WDAT[31:24] 

2510: SIM TX = WDAT[23:16] 

27011: Reserved 


Read data switch 
2500: 
RDOUT = (2410, SIM_RX} 
: 2'b01: 

RDAT SWT [1:0] R/W 210 RDOUT = (SIM. RX, 2410) 
2'b10: 
RDOUT={8’h0,SIM_RX, 16’h0 } 
2'b11: Reserved 


6.18.6.2.9 SIM_RX_CK_DVD Registers 


Description : SIM card RX clock divider control 
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са Ге | » е [ е |» м [ [2 а [з [тв [т 6] 
r 


| === 
ІКИКИКИКИКИКНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Reserved 


SIM_RX_CLK_DIV 


вее [5 Го | 


: RO 1610 Незегуед 
Clock divider bit 0 to 15 for 
SIM_RX_CK_DIV А R/W 1611740 receiving data. It should 
be >10. 


6.18.6.2.10 SIM_SEH Registers 


Description : SIM card retransmit control 


[moon [S Car натапат бога танно амен 
Lm [s o [2 [2r [29 [25 а а а Га [ o | s [e ое 
Dae == — 


Reserved 


Res Res Res DMA | DMA 
TX ETU SEL ene > ks TX | ВХ TX RETRX LMT RX RETRX LMT 
_ЕМ | EN 


| Type | 


Select the Tx etu divider: 

0x111: the Tx etu is decided zi 

sim tx clock divider 
ТЕТЕ [15181 address 0х0034 

Others: the Tx etu is the same 

as Rx etu. 


mug — [m — ms — [see — — —— 
| ОМА ТХ ЕМ | ТХ ЕМ IB jaw th TX DMA mode enable 
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TX RETRX LMT | [7:4] Tx retransmit limit 


ВХ RETRX ІМТ | [3:0] Rx retransmit limit 


6.18.6.2.11 SIM TGC Registers 


Description : SIM card turnaround guard control 


са [seo Та а [2r | [25 [23 [7 [2 [и [9 [тэ [зв [ v [ | 


Reserved 


TGC TIME GUARD TIME 


R/W R/W 


CREE НЕИЕНЕНЕНЕНА! 8 |, | | | 


о я o по 


. ; Times in bit unit between the 

Times in bit unit between the 

GUARD_TIME [7:0] R/W 8130 consecutive byte during data 
transmission to the SIM card. 


6.18.6.2.12 SIM WDT Registers 


Description : SIM card watchdog control 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


-___- __ WDOG_CNT_LMT 


| Туре | 


Watch dog timer limit for Rx 
WDOG_CNT_LMT [15:2] 14'h200 retransmit watch dog 
Unit is etu. 


Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx re-transition is 

WDOG RTX TOUT EN happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


6.18.6.2.13 — SIM INT M Registers 


Description : SIM card interrupt mask 


Description : SIM card interrupt enable 
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са Ге Ге [29 [2 [2 [25 [25 а Та [= [= [9 [тэ | | v е 


Reserved 


БЕНЕН ЕЛЕЯГАЧҒЫУ 


Уаше 
[а _|во Е. s 
TME TS fea [Ro foo Генетта 

Ft (|ю wo s | 1' Мо | | Reserved = 


PROT_RXRCV_TIMEOUT_MSK | [13] СМ ш ша 
PROT ВЕСУ DAT END MSK | [12] Nm i 0 end 


RX_OVERRUN_MSK [11] [RO [uo | RX over run masked 
TX_OVERRUN_MSK [10] IRO ___|тћо | TX over run masked 
RX TOUT MSK jo |10 | Masked bit for Rx time out 
| АСТ DONE МК | DONE MSK eS о m Masked bit for active done 


EARLY. ATR. MSK Masked bit for early answer 
Г с reset 


во [10 | һо [Tho |Вевеме | 


— 2 т E Masked the RX guard error 
URSP CARD MSK l4 {во јао | Masked bit for ипгезр_сага 


tx_parity_error 
Ix parity error 


TX EPT MSK |] |RO [ао | Masked bit for Tx empty int 
RX FULL MSK fo) |o [ато | Masked bit for Rx full int 


6.18.6.2.14 — SIM TX CK DVD Registers 


Description : SIM card TX clock divider control 
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[^B SPREADTRUM 


SC9832E Device Specification 


са е 2 а [2 |» [25 [23 [= [2 [ 4 [9 [тэ [зв [зт [в 
De и 


е === 
ЕІКИКИКИКИКИКНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Reserved 


SIM_TX_CLK_DIV 


Preset | Too 


r— 16] 1610 Reserved 
Clock divider bit 0 to 15 for Tx 
SIM_TX_CK_DIV [15:0] 1611740 data. It should be >10. 


6.18.6.2.15 SIM_WDT1 Registers 


Description : SIM card watchdog control 1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
нн 


Reserved 
Te o O 
| Bt Див | 14 | 1з | 2 j| | 10] о | 8 | те в ја {з | 2 1 [о | 


e [ees [mo [ew 


Watch dog count limit for Rx 
SIM WDT1 [13:0] R/W 1411200 time out. 
Unit is etu. 


6.18.6.2.16 — SIM CTL2 Registers 


Description : SIM card control 2 
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[^ SPREADTRUM 
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са [sp [5 е [ | [5 [ 2 [2 Га Га | s [тв е 
ше Aw TT 


| 79 
в o С С ере ОС ОС ОС [o o ОСЗ ОС ОС |o |o > 
са | и о | 2 е o е о е е а о о То 


Reserved 


Reserved RX_INT_MARK 


ње = ОИ 
ret Г Г С С С * T* T2 T2 T2 PPP 


[ms [o Des 
RX INT. MARK (68000 | RW 9100 Receive Int WaterMark 


6.18.6.2.17 SIM_CTL2_S Registers 


Description : SIM card second control 2 


са е [5 е [27 [25 [25 а [5 [2 Га Га | s [в [ее 
ае UU ew UU 


Reserved 


Type 


ЕЕ ЕЕ 
Peset ОВ О В ИШ О ОЗ ОС И Е Сте Гето ОС ВИ 
ПЕ ee Е О ЕС Е eee 


Reserved TX_INT_MARK 


Pe [8 ООО И 
mee О arrsa 


x а [o Des 
ТХ INT. MARK [B0] Rw | 9'h000 Transmit Int WaterMark 


6.18.6.2.18 | SIM_CTL3 Registers 


Description : SIM card control 2 
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са Г s [5 е 2 е [5 [ 2 [2 Га [9 | s [тв [з е 
r m WA 


ње аи 
в С | [|° [o |o [s ОС ОС ОС ОСЗ ОСЗ ОС ОС |o ИКИ 
са | и о е е е е е | ә | > | ie 


Reserved 


Reserved DATA_PH_CNT 


[mur [mo | 


Data line pull high counter at 
the end of the OE end. 
‚ The unit is APB clock. 
DATA_PH_CNT [2:0] R/W 510 0, по pull high (legacy) 
1, pull high 1 clock 


6.18.6.2.19 SIM HDDEA 


SIM Card Hardware Deactive 
0x00000048 Registers(0x00002004) 


m Ts e [s oT [5 [5 T Eo To [ [ж T T [т [ле 
ТІГЕ О 


pee en ЕНЕН 
| Reset | о | о | о |о | о | о | И ИШИ ИШЕ И И ЕНЕНЕ 
| ви |15 | 14 [яз | аа | п | пој о | е | у | е | 5 | аз а | 1 |о 


simdet_dbnc_thd 


пре ГІЗ [ve ro po | пи | ви | ми | и | —  — —— 


SIM Card Hardware Deactive Registers 


Field Name Type ла Reset Description 
Value 


С Е СЕ СЗ passa 
ЕЕ С СИИ [7T c 
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n C ОЙ j Я ООО 
w 
hard dea_sig [12] Ro |N jo | sim card or battery removal 
simdet_dbnc_en [11] Rw JN jo | sim card detect debounce enable 


simdet_pre_defau ше је ИИ sim card presence default value 
It 
batdet_pre_defaul НЫН 5 battery presence default value 
t 


simdet dbnc thd | [7: 0] sim card detect debounce threshold 


6.18.6.2.20 SIM PROTO Registers 
Description : SIM card Prot registers 0 


0x0050 SIM Card Prot Registers 0 (Reset 0x0010) SIM PROTO 


| Bt зи ioo | 20 | 28 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | dT |16, 


Reserved 


REC PRO | PRO 

V. TI РОТ мор | TS | TS 

PEEING MER OFT | TAR 
ват | T 


ме 00 а pepe] 
ra Е oo 


[o ees Се — [ie 
[mm |n ____|то — [ne — 


Received timer enable, it is 
RECV TIMER EN | [4] RAN 1'b1 based on unit ETU, not unit 
clock. 


Protocol mode 

2'b00: Normal mode 

2501: Has “ACK” or “NACK” 

as response, the data will 
PROT MODE [3:2] come after the response. 

2510: No “АСК” or “МАСК”, 

data will come soon after the 

commands are sent. 

211: Reserved 
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Prot soft reset. 
It is auto clear to 0 soon after 
software write it to O. 

PROT SOFTRST It is recommend that in every 
process, write this bit before 
PROT START, but not writes 
them at the same time. 


Prot start signal. 

Software writes 1 to start the 
PROT START WO protocol mode. 

It is auto clear to 0 soon after 

write 1 to it. 


6.18.6.2.21 SIM PROT!1 Registers 


Description : SIM card Prot registers 1 


са [sro е е | | [25 а [з [2 [т Го | s [тв | [в 
н 


Reserved 
те НИСЕ 
ЕСЕ ЕКЛЕЛЕЛЕСЕНЕЛЕЛЕЛЕЛЕЛЕНЕИЕШЕДЕН 
| Мате | SET_NULL_VALUE SET_ACK_VALUE 
Type Lec ы _______- 


Set NULL state value, 
Default is 0x60. 

SET NULL VALUE | [15:8] 8'h60 The NULL data will be 
discarded and it won't fill to the 
RX buffer. 
Set ACK state value. 
Default is OxA4, 

SET АСК VALUE | [7:0] R/W 8'hA4 When, the valid ACKINACK 
value is : 
ACK : 0xA4, 0xA5(ACK+1) 
МАСК: 0x5B, Ох5А(МАСК-1) 
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6.18.6.2.22 SIM_PROT2 Registers 


Description : SIM card Prot registers 2 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
rr c 


Reserved 
| и 
LZ3 ОЗ ШЕ И И И А ОЗ ШЕ ЕШ p] 
pereda СЕ ВВ Е Е Е ЗЕ ВВ ЕЕ LI 


RECV_SET_TIMEOUT 


ІШ 
Т 
пе 2222221 


[eras [ro |е 


Set received timeout 
parameter. 
, The timer is start when the 
RECV_SET_TIMEOUT | [15:0] R/W 16140 last received data is get. 
The timer unit is ETU. 
It should be >13. 


6.18.6.2.23 SIM PROTS3 Registers 


Description : SIM card Prot registers 3 


са [sro а е | 2 | [25 | Та [= Га [ | s [тв | |е 
LINE RN 


Reserved 
Type 


Беше e j EO EE IE OR Ft te ЕСЕ КЕ КЕ КИЕУ 08 


Res 
-E SEND_CMD_NUM Н SEND_DAT_NUM 
d 


[ess [ro [rem 
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ШЕННЕН ТТ: [me mw — [nese | 


Set send command number 
: 4'h 


[ ІІ: БЕНЕН ІС: [m rese S 
SEND_DAT_NUM 99 |w | 1010 Set send data number 


6.18.6.2.24 SIM PROTA Registers 


Description : SIM card Prot registers 4 


са ГТ p 2 [2 | [25 | = Та [= [ж [ | s [тв | [в 


Reserved 
ООО 
Reset | АД О | - | „| В К | о о | о СВ Ро о ЗИ 
ЖТ ИЕА а COR RORIS e При es В | а a 


Reserved RECV_DAT_NUM 


Name 
е н 
о To [ooo To Tsee o o o o o T> 


[mes [оу wm [mee о, 
[mm ао se | ОИ 
ено оят лим [эй — sw — [ín — |билемейанативе | 


6.18.6.2.25 SIM_PROT5 Registers 


Description : SIM card Prot registers 5 
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са Те Та е [2 ЕЕ [2 [2 [2 [ Го | s [тв [з С 
C rVwÑ 


| OCS 
ве o| o [s [s |° [o |o [s [o | ОС |o ОС ОСИ ОБ 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕН 


Res 
E SEND CMD CNT = SEND_DAT_CNT 


Reserved 


[fiery [ro [em 
[m sm — [m [юше 


d count 
SEND CMD CNT | [14:14] 4'h0 q саш 
(for debug) 


ПЕГИ СИ СЛОГИ 


SEND DAT СМТ 1080 send data counter 
(for debug) 


6.18.6.2.26 SIM PROTS6 Registers 


Description : SIM card Prot registers 6 


Cm [s 9p е [o [2 |» | [5 [2 T [9 | 9 [9 [v [e | 
пате | rr 


Reserved 
| eset | О О ВВ ПКО ОЗ о о о ЗА ЕВ ЗС Те СЕ 
ЖО АЕШЕ Е RR Е Е ЕЕ ШЕКЕ ЧУ ЕУ 


Reserved RECV_DAT_CNT 


теза | | о cc |o [e С 


[mes [mo [rem 
[mmm ао — [em — mee — | 


ВЕСУ DAT. CNT 10'ho reserved data counter 
(for debug) 
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6.18.6.2.27 | SIM PROTT7 Registers 
Description : SIM card Prot registers 7 


0x006C SIM Card Prot Registers 7 (Reset 0x0007) SIM_PROT7 


| ei | за | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 


Reserved 
| т> ООО 
R.N е ЕШ ИЕ И И И И И ЕИ ИЕ И и И 
КТЕ ИЕЛЕ ujj Јавне По 


Res Res 
INVLD_VAL_OCCR_NUM MARK_ST_OCCR_NUM erve D АЕ erve | SET MARK STATE 
d d 


аен | г В СГ Та 


Field Name Bit R/W | Reset | Description 
Value 


я |во |1690 | Reserved ___ 


When PROT_MODE == 1, there exists one error 
case that before the ACK/NACK, some invalid 
value except NULL will be received. This 
INVLD VAL . I register record the invalid value occurred times. 
OCCR_NUM Пена 4hO | The received data will be stored in the RX FIFO. 
(Note: When the value is 4’hF, then it indicates it 
is bigger or equal 4’hF) 
Write PROT_SOFTRST= 1 to clear it 


Once the SET MARK STATE is occurred, and 
then these bits will record the occurred numbers 
of the set states until the software writes 1 to 
clear CLR MARK STATE. 

MARK ST . 11: АЋ This register give programmer а method to 

OCCR NUM "ыл 0 monitor whether a specified state һауе been 

m occurred ever and the occurred times. 

(Note: When the value is 4’hF, then it indicates it 
is bigger or equal 4’hF) 
Write PROT SOFTRST-1 to clear it 


[m m [m [wem ——— 0200-11 


Indicated the current protocol state. 

3’h0: IDLE state 

311: ЗЕМО СМО state 

, 312: WAIT_RSP state 

PROT_CURT_STATE | [6:4] 310 313: SEND. 1 DAT state 

3'h4: SEND N DAT state 

3'h5: RECV DAT state 

Others: Reserved 


[ | |o [mo [new — — S 
SET MARK STATE [2:0] Set the state that you want to monitor, 
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6.18.6.2.28 SIM STS2 Registers 


Description : SIM card status registers 2 


Lm [p [s | 2] 2 | Те [| | o 2 [и [o | e [тв | е 
r A] 


Reserved 


ЖЕТЕ e ОЗ ER REUS ДЕ ЕСИ Pr: 
PFO 


Reserved RX_FIFO_CNT 


[Name | 
_ Туре ЕД  — 5^ — 
ШІ |ЕНЕНЕНЕЛІООЛИНЕНЕЯ 


[mm — [e [im 


6.18.6.2.29 “ЗМ STS3 Registers 


Description : SIM card status registers 3 


Cm |“ [о | 2 |» 2 Та е а |» [= [и [ж | пе [в [т [№ 
ru a 


Reserved 


Reserved TX_FIFO_CNT 


| Name | 
ES Ы ә. — 
| Незег 7  ЕКЕНЕНЕНИЕНЕНЕНЕНЕНЕН 


ра [o fm 
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6.18.6.2.30 TIME0_LD_VAL 


Description : Timer0 load value 


C Га [ој о] 2] 7 |» [» 2 22 |» е 7 [6] 
пе mee] 


Reserved 
яз 
Peset ЕШШ О ос И И СИ ОЗ n p 
ви те [14 | 1з | 12 | и (ао | эре | у (е | враз [2 | 1 [° _ 


TIMEO LD VAL 


м 
ее TPP) ОС ОС ОС О СЗ ОС СЗ | 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIMEO_LD_VAL [15: 0] RW NA 0х1000 | Тітег0 load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.18.6.2.31 TIMEO_CT_VAL 


Description : Тітег0 count value 


Cen Ги o [= Do Te [5s [55 [25 T 222 Ге Ге ЕЗ 


Reserved 
| OO 
[Reset | о | о | о | о | о | о | о | о | о | о | о |o | о| о | о] 
ви | 15 | та | 13 | 12 | чи | то | о | в | 7 | е | ва [за | 1 [0] 


TIMEO CT VAL 


ве Та 


Field Name Type | Set/Cle | Reset Description 
ar Value 
TIMEO CT VAL [15: 0] NA TimerO count value for read. This is a 
read-only register. It indicates current 
counter value. 
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6.18.6.2.32 | TIME1 Ір VAL 


Description : Timer1 load value 


ЕЕЕ ЕЕЗ ЕЕЕ ЕЕЕ 
E 


Reserved 
е KENN 
Pest | о | о | о | о Торо Торо | о | о | о |o | ој о | 
ви | 15 | та | 13 | 12 | чи | ло [о | ге | 7 е [ва | з| 2 | 1 [0] 


TIME1_LD_VAL 


м 
ее | С Ре С О ОС ОС ОС О С ОС ОС ОС ОЗ СЗ К 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIME1_LD_VAL Бей 0] 0x1000 | Timer1 load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.18.6.2.33  TIME1 CT VAL 


Description : Timer1 count value 


ЕЕ ЕЕЕ АЕ ЕЗ ЕЕЕ ЕЕЕ ЕЗ 
Dm [== 


Reserved 
єл ооо 
Reset | о | о | о Јо | о То | о | о | о|о| о ре оо [оо 
ви | 15 | та | s | 12 | чи | то [о | ав | 7 е | ва [за | 1 [0] 


TIME1_CT_VAL 


пее С ере О ОС ОС ОС О С ОСЗ ОСЗ ОС СЗ С С 


Field Name Type | Set/Cle | Reset Description 
ar Value 
TIME1 CT VAL [15: 0] NA Timer1 count value for read. This is a 
read-only register. It indicates current 
counter value. 


6.18.6.2.34  TIME2 ГО VAL 


Description : Timer2 load value 
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_ Ги [ој [2] |» ed 


| Туре Kuwa ——aarsrai 
Pest | о | о | о |о | о | о | о |о | о | о| о |о |о фото о 
| ви |15 | 14 [13 | 2 | п | по | о | е | у | е | 5 | 4 | за | 1 [о 


TIME2 LD VAL 


м 
пее | 5515115151511 


Reserved 


Field Name Type | Set/Cle | Reset Description 
ar Value 


TIME2_LD_VAL [15: 0] RW NA 0x1000 | Timer2 load value. Write to this 
register will reload the timer with the 
new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


6.18.6.2.35 ТІМЕ2 CT VAL 


Description : Timer2 count value 


с o o [s Do e [5s [55 | и T 22 2 Го T [7 [ле 
а 


Reserved 


œ | 15 | [13 | 2 | п [зо е [е | у [е | 5 аз а 1 [о 


TIME2_CT_VAL 


пее | PP PPP PPP), 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ТІМЕ2 СТ МАГ [15: 01 МА Timer2 count value for read. This is a 
read-only register. It indicates current 
counter value. 


6.18.6.2.36 TIME СТІ. 


Description : Timer control register 


timer control register(0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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[Name | нм 


Eme [9 ___-_---- 
вези ге 
ви | | а | а е | п оо Ге | е | а о а 3 | 0] 


На bu e E TIM | TIM | TIM 
Reserved wr Т. "r erv = - _ _ | EO 


л Roo 


Bd с ЕР N 
аг Value 

клен [ETT [RO [а —o [емей  | 

nuez inten [no mw [WA fo [Timer menuerne | 

С [ist faw [л [о _|Timerfineruptenable — — — 

TO INT EN [ier — mw [л [0 [пением — — — 

[Reserves _ [п [Ro [NA [о [een — — — — 


TIME2 MODE RW NA Timer2 mode select 
0: one time mode 
1: period mode 
TIME1_MODE [5] RW NA Timer1 mode select 
0: one time mode 
1: period mode 
TIMEO MODE [4] RW NA TimerO mode select 
0: one time mode 
1: period mode 


mems [up [so [NA |o [еее — — — — — 


TIME2 RUN [2] RW NA Timer2 enable bit 
0: timer stop 
1: timer run 
TIME1 RUN [1] RW NA Timer1 enable bit 
0: timer stop 
1: timer run 
TIMEO RUN RW NA TimerO enable bit 
0: timer stop 
1: timer run 


6.18.6.2.37 TIME INTS 


Description : Timer interrupt source register 


Timer interrupt source register (0x00000000) 
| виз | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 
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[Name | нм 
————— 


Type 


[x] Es ез ЕНЕНЕ ee] ES | И 
|15 | 14 | 13 | 12 | [ор [е [те 54 | з | 2 | 1] 


ТМ тім | тім 
E1_ | Eo 
Figeorved NT и NT 


ƏЫ |  nnnnnnni |-- 
ее Е о и О С [o [o С РГ] 


Field Name Type зы Reset Description 
Value 


mass [am [RO ра о — — — — 
тие ws [m [о [м |o — [Tmeziemwisouce — — 
мето [m [о [А |o — [rimerriterunisource — — | 
Сливо вие [to [о [А fo | Timecinerpt source — — — ] 


6.18.6.2.38 ТІМЕ INTF 


Description : Timer interrupt flag register 


ICHEREIEIEIEZEIEIJEIEREIEREIEIEIEZE] 
De omm] 


Reserved 
е KENN 
| позе | о | о | о | о | о | о | о | о |о | о |о | о |о | о | о || 
| ви |15|1а | 13 | 12 | чи | то | эра |7 | 6 | 5 | | з | 2 | 1 [0] 


тм | тм | тм 
Е? | Е1_ | Eo 
пое NT NT id 


ƏЫ |  Lnnnnnnni |-- 
вене | о и „о Бо] 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келен [ETT Ro [а [0 [еей  | 


TIME2_INTF " NA Timer2 — flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 

TIME1 INTF Timer1 interrupt flag 
0: no active interrupt 
1: interrupt is enable and interrupt 
source is active 
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TIME0_INTF Тітег0 interrupt flag 
0: no active interrupt 


1: interrupt is enable and interrupt 
source is active 


6.18.6.2.39 TIME МТС 
Description : Timer interrupt clear register 


0x00BO Timer interrupt clear register (0x00000000) TIME INTC 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
е | 
[Reset | о | о | о | о | о | о | о | о | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | чи ло | о | г | 7 | е [оја | з|2 | 5 


тім | тім | тм 

Е? |Ез | Eo 

БЕЗІН INT | мт | мт 
с | с | с 


==” Би ез m 
ar Value 

пасата СЕ |o [а —o [еей — — — — —] 

Тімег wo f [м [cea |o [пене —  — 

Primero [itr — [wo [бет [9 [Timer mermi — — — 

Сливо вис [o — |Wo [бет o — побои — — — 


6.19 12S 
6.19.1 Overview 


IIS is a common digital audio interface specification. Base Band Chip IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. The IIS 
interface supports both IIS and PCM data format. The interface can transmit and receive data 
simultaneously as well as transmit or receive data alternatively at a time. This document defines 
function and configuration of IIS block. 


15 module can be controlled both by ARM or DSP. 


6.19.2 Features 


° Compliant with the IIS/PCM standard 

е Support IIS, MSB-Justified and DSP data bus interface working оп IIS mode 

е Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
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е Serial clock with programmable frequency 
• Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
• LRCK polarity can be configured 
• Wide selection of IIS data lengths 8,16,32bits 
е Master / slave 
е MSB / LSB 
е Transmit only/ receive only / transmit and receive mode 
• 2 DMA requests 
е Single interrupt line for multiple interrupt source events 
• 15 and PCM master mode: support integer clock divider 
е 15 master mode: support fraction clock divider — both variable and fixed serial clock 
mode 
е PCM master mode: support fraction clock divider — only variable serial clock mode 
е Support 32bit width of APB 2.0 configuration. 
6.19.3 Signal Description 
Base Band 
lis sck 
is ИСК Generic 
IIS/PCM ырымы IIS/PCM 
Module ü ! Slave 
lis sdi : 
device 
lis sdo 
Figure 6-101 IIS connection as master 
Base Band 
lis sck 
is Irck Generic 
IIS/PCM = П5/РСМ 
Module Е: : master 
lis 841 : 
device 
lis sdo 
Figure 6-102 IIS connection as slave 
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6.19.4 Function Description 


6.19.4.1 15 interface 


15 module consists of RX/TX controller, ARM APB interface control register, clock generator and FIFO 
control. ARM programs IIS register, enable IIS mode, starts RX/TX data transfer. Output data is written 
to TX FIFO and received data is stored in RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master clock during 
hand shaking. In slave mode, external clock source can be input, working as the IIS main clock. Clock 
divider value and control signal for MCLK come from global control register. 


The IIS SCLK generator divides main clock according to a 16-bit clock divider register, which defines 
half SCLK clock width. It can be programmed from 0 to 32767. 


CLK_PLL IIS MCLK generator IIS MCLK 


IIS control register IIS SCLK generator IIS SCLK 


RX/TX FIFO 
Control IIS LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 


RX/TX data FIFO 
(32X32) 


Figure 6-103 18 module diagram 


IIS interface has 4 pins, IIS SCK is serial clock output, 18 SDI is serial data input, IIS SDO is serial 
data output. IIS LRCK is left/right channel select. The device generating IIS LRCK and 15 SCK is 
the master. IIS LRCK and IIS. SCK are output pins if working as master. They are input pins if 
working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data can be sent at 
rising or falling edge of SCK, at receiver, it must be latched at rising edge. When system word length 
is greater than the transmitter word length, the word is truncated (least significant data bits are set to 
‘0’) for data transmission. If the receiver is sent more bits than its word length, the bits after the LSB 
are ignored. On the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 


Three bus formats are available in this module. Following Figures illustrate the relationship between 
the SCK, LRCK and serial data I/O for different interface protocols. The polarity of LRCK is 
programmable. The bits per-channel is programmable up to 32bit. 


15 mode is where the MSB is available on the 2nd rising edge of SCLK following a LRCK transition. 
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w [rir LS 


LRCK | LEFT RIGHT 


sz TOO 


Figure 6-104 15-сотра ћје format 


LEFT 


Figure 6-105 15-сотра ле format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK following a LRCK 
transition. 


> > 


SCLK 


LEFT 


ERCK | ГЕРИ RIGHT 


вз «бк А: ee 


Figure 6-106 MSB-justified format 


C С 
SCLK > | > 
по | LEFT ums RIGHT 
bit 
SD —© / св (( 
CRY Се) Gp 


Figure 6-107 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising edge of BCLK 
following a LRCK transition high. Right channel data immediately follows left channel data. 
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> | > 


Figure 6-108 Synchronized format 
Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


Table 6-101 IIS data format memory map 


1$ CTL | Bits/ Data arrangement 
LN ^0 channel 


Data on bit 31-24 


FEED Data on bit 31-15 
32bit Data on bit 31-0 


6.19.4.2 PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The implementation is 
compliant with the MP-PCM requirements for voice transfer (8 kHz PCM SYNC and 8 or 16 bits data). 
The four signals of the PCM interface are: 


— PCM CLK: PCM clock 

— PCM SYNC: PCM 8KHz synchronization signal 

— PCM OUT: PCM output data 

— POM IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 
PCM СІК share with 16 СК, 

PCM IN share with 115 501, 

PCM OUT share with 18 SDO, 


PCM SYNC share with IIS LRCK. 


The data can be linear PCM (13-16 bit), u-Law (8 bit) or A-Law (8bit). The interface can work as either 
Master or Slave. 


Programming 18 CTL 0 register bit 15 to 1 configures the PCM mode. 
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Long Frame Sync is the name given to a clocking format that controls the transfer of PCM data words 
or samples. In Long Frame Sync, the rising edge of PCM_SYNC indicates the start of the PCM word. 
When Base Band Chip is configured as PCM Master, generating PCM_SYNC and PCM_CLK, 8 bits in 
one frame, then PCM_SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 
PCM_SYNC may be from one consecutive falling edges of PCM_CLK to not big or equal than PCM 
data length (as figure shows, PCM_SYNC is 2~7.5 bits) long. 


Programming IIS_CTLO register bit8 to zero configures the Long Frame Sync mode. 


РСМ IN is captured on the falling edge of PCM_CLK and PCM OUT transmits on the rising edge. 
PCM_OUT may be configured to be high impedance on the falling edge of PCM_CLK in the LSB 
position or on the rising edge. The control bit is IIS_CTL2 bit10, if high, OE changes to low at falling 
edge of the last bit. 


PCM_SYNC 


PCM_CLK 
PCM_OUT —— 1 2 3 1 5 6 7 |8 
PCM_IN — 1 2 3 1 5 6 7 8 


Figure 6-109 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM word. РСМ ЗУМС 
is always one clock cycle long. 


As with Long Frame Sync, Base Band Chip samples PCM_IN on the falling edge of PCM_CLK and 
transmits PCM_OUT on the rising edge. PCM_OUT may be configured to be high impedance on the 
falling edge of PCM_CLK in the LSB position or on the rising edge. 


Programming IIS_CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM_SYNC 


PCM_CLK 


PCM_OUT —— | 2 3 4 5 6 7 8 9 |10 [11 | 12 | 13 | 14 | 15 


PCM IN — 1 2 3 4 5 6 7 8 9 | 10) 11 | 12 | 13 | 14 | 15 | 16 


Figure 6-110 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple slots. Up to 
three channel connections can be carried over any of the first three slots. 
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Long | 
PCM_SYNC 


or 


Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT — 1 2 3 4 5 6 т |8 1 2 3 4 5 6 т |8 


PCM_IN ү 2 3 4 5 6 7 8 1 2 3 1 5 6 7 8 


Figure 6-111 Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured іп one PCM frame; IIS_CTL2 register bit 2-0 define which channel is 
occupied. Each bit configures one of the three channels. If bitO is high, then 61010 is carrying data. If 
channel 0 and 2 is active, this register is 0x5. 


PCM data format in TX/RX buffer is different between master and slave mode. If burst size is 16 or 
8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, which locates in lower address; 
data for 51012 locates in higher address; 51010 and $1012 fill higher bits (bit31~24). In master mode, only 
51010 takes lower address and locates on lower bits (bit15~8); 51011, slot2 packed in higher address, 
and slot2 takes lower bits while slot1 in higher bits. Following table shows PCM data format for master 
and slave mode. 


Table 6-102 PCM data format for master mode 


15 СТІ. Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31~24, Data for channel 2 on bit 15~8, on higher 
address. 


01 16bit Data for channel 0 on bit 15~0, in lower address. 
Data for channel 1 on bit 31~16, Data for channel 2 on bit 15~0, on higher 
address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 


Table 6-103 PCM data format for slave mode 


IIS СТІ. Bits / Data arrangement 
bit1~0 channel 


8bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 15~8, in lower 
address. 
Data for channel 2 on bit 31~24, on higher address. 


01 16bit Data for channel 0 on bit 31~16, Data for channel 1 on bit 15~0, in lower 
address. 
Data for channel 2 on bit 31~16, on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 store in high 
address. 
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Table 6-104 PCM multiple slot and PCM cycle configuration suggestion 


pcm_slot[0] рст 5104111 pcm slot[2] pcm cycle 


Table 6-105 Exceptions for PCM multiple slot configuration 


Bit width | pcm slot[0] | pcm slot[1] | pcm slot[2] | pcm cycle sample rate СК iis 
32 2 
1 - 1 8 or 44.1 or 48k 26/80MHz 
16,8 4 
Note: 


e |n PCM fraction divide mode, clk iis frequency should be 20 times bigger than bit clock 

е For EDA simulation, pcm slot[2:0]2101, bit_width=8 ог 16,pcm сусе>-2 is ok, but software 
test meet some problem when sample rate > 1KHz. So we suggest software engineer setting 
pcm cycle =4 in application. Its ok for both software and EDA simulation. 
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6.19.4.3 18 clock path 


15 top 


iis m top 
"is slaved я 
15 ска т 
" lis clk o 
iis сік >| divider || pad out iis sck 
» 
-- 
pad_out_iis_sync 
> 
.. — ә 
—> iis rtx m XE 
lod [og pad in iis di 
double sync 
мг Но en rd Но en 
rxf Ісі FIFO < 
rd fifo еп wr_fifo_en 


не. txf. Ісі FIFO " 


» iis rf p PELE 
is_slaved 
s 
--- double зупс pad_in_iis_sck 
"T : 2 mE 
а pad in iis sync 
< 
< pad in iis di 
lis ckg s Е Е 
pad ош 15 do 
Y Y Y 30 » 
>| iis rtx s 2 
iis s top 
Figure 6-112 IIS clock path 
Note : 
a. Module clock: iis clk, PCLK. 
b. IO pad: iis sck, iis sync, iis di, iis do. 
с. IIS IP can be configured as master mode or slave mode. The configure signal is iis_slaved 


If iis salved- 1, iis works as slave. iis m top will not work. 
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If iis salved = 0,15 works as master. lis s top will not work. 


"divider" block function: iis ск p = iis cIK/M. where M is a clock divider factor. 
"reverse" block function: iis clk o = ~ iis clk p. 

“sck counter" block function: count iis sck period. Count unit is iis clk. 
"double sync" block is used to resolve crossing clock domain signal. 


oroa 


6.19.4.4 Pad IO timing 


In default mode, iis output signals, like iis_do, iis_sync(for master) signal, are sent at the posedge of 
iis_sck. And input signals like iis_di, iis_sync(for slave), are sampled at the negedge of iis_sck. 


Sampling data at negedge of SCK 


iis_sck | 
і5 di 1 b 4 
iis do/sync Ж ь 4 x X X 


Figure 6-113 Sampling data at negedge of IIS SCK 


We can also set output signal sent edge as negedge and sampling edge as posedge, like the 
following. 


Sampling data at posedge of SCK 


iis sck | 


iis di X 
iis do/sync x > > x X 


Figure 6-114 Sampling data at posedge of IIS SCK 


The implementation of sampling edge is as following. 


пе ак III ПАЛО 
ON | I j LI | j | j |! 
of sck 


== 
— 
— 


Y 
lis sck | 
iis di x 
iis do/sync 
Figure 6-115 implementation of sampling data at negedge of IIS SCK 
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"зе ППП | 


| | 


lis_sck 


iis di 


iis do/sync 


Figure 6-116 implementation of sampling data at posedge of IIS SCK 


6.19.4.5 Setup time and hold time 


If we assume that max input delay is 10ns and min input delay is Ons for iis di to iis sck. max output 
delay is 10ns and min output delay is 5ns for iis do/iis Irck to iis sck. The clock period time is 50ns 
for iis 5СК. 


Sampling Edge 
2 15 СІК period=50ns 


15 СК 


180! 
Max Input. Оейау-12п5-» 


>» 
Max hold time-37ns 


< 
Min_Setup_time=13ns 


Figure 6-117 implementation of sampling data at posedge of IIS SCK 


Then for iis di, the setup time range is 13ns«setup time«25ns,and the hold time range is 
25ns«hold time«37ns. For iis do/iis ск, the setup time range is 13ns«setup time«25ns,and the hold 
time range is 25ns<hold_time<37ns 


6.19.5 Control Registers 


6.19.5.1 Memory map 


Base address: IIS BASE ADDRESS 


Offset ЕЕ 
ы [ме Demon | 


Write data to this address initiates а 
character transmission through TX FIFO 
IIS TXD 
ко = Read from this address retrieve data from RX 
FIFO 


0х0004 15 CLKD Integer clock divider 
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Жаны |ше OsaoaiaT 


6.19.5.2 Register Descriptions 


6.19.5.2.1 liS_TXD 


Description : Write data to this address initiates a character transmission through TX FIFO; Read 
from this address retrieve data from RX FIFO. 


Са Г 2 Га Га |» |» [з [з [ж [т [и е е [пе 
вю 


IIS TXD 


Type RW 


AE s И 
215” Eee S S ПНЕ ПИ В Е Е 
Евн see a ara se GR CR reta a Е ICI 
m PO 


IIS_TXD 


Т 


Field Мате Туре | Веѕеї Description 
Value 
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IIS_TXD [31:0] R/W 3210 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.19.5.2.2 liS_CLKD 


Description : Integer clock divider 


| Bit зт | 30 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


wa НИИ 
| eset | 1-1 ВИ ОС АСЗ СВ КОИ ОТВ СИ СИ СВ ЗВ ОКЗ В ОН 
ЖТ А ИЕЛЕ ЕТ Е ERR ER ERR ER CON BERTI EROR 
m c А 7 | 


IIS CLKD 


IIS CLKD 


| пезе | о | о | о | о | о | о | о | о | о ом Го |- | o 


Field Мате Туре | Reset Description 
Value 


IIS_CLKD [15:0] R/W 1613 Specify the clock ratio between iis_sck and clk_iis. 
15 CLKD = (clk iis / (2 * iis sck)) - 1 
And iis sck = sample rate * channel number * 
channel length 
For example, if clk iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis sck should be 48K * 2 
* 16 = 1.536МН2, ІІБ CLKD should be (76.8M / (2 * 
1.536M)) - 1 24 
Note: When work in the slave mode, the frequency of 
iis sck depends on the IIS master, so the register 
15 CLKD is not used. 


6.19.5.2.3 IIS сто 


Description : IIS control register 
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Control register (Reset 0х0000_00С1) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
Eme | 
к= EE T 


B | 
SCK | ISL | I$ S 
PCM | DMA q? IS_S NG_ | NG_ 
ЕЕЕ ХС > an Е ibd iii BBDD 


| Туре | 


СЕЖЕ Deep ее 


PCM_EB [15] R/W 110 “1”: PCM mode 
“0”: IIS mode 


эш |н |н SQA 


І5 ІНСК РН o 110 Active level of left / right 
channel 
“0” low for left 
“1”: high for left 


IS_SYNC_MD Output LRCK or SYNC for IIS 
mode 
"0" : LRCK 
*1" : SYNC 
IS IISC. SHRTF ! “0”: MSB justified in IIS mode 
Long frame in PCM mode 
“1” : iis-compatible format in IIS 
mode 
Short frame in PCM mode 
RTX MD [7:6] RAN | ”: idle mode 
" i receive mode 
" : transmit mode 
" : transmit and receive 
BPCHN [5:4] R/W : Serial bit per channel 
“00” : 8 bits 
"01": 16 bits 
“1х”: 32 bits 


IS SLVD b IIS/PCM work as master 
': IIS/PCM work as slave 
“1”: enable transmit data from 
LSB 
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NG_TX [1] RAN 110 “1” enable TX data shift out at 
clock neg-edge 


NG_RX R/W 1'h1 “1” enable RX data shift in at 
clock neg-edge 


6.19.5.2.4 IIS ст. 


Description : IIS configure register 


[тоюс | соннотеравивен око — | ens] 
са е Та [2 [27 [25 [25 а [5 [2 [т [9 [тэ [зв [ v С 


Reserved 
ООО 
| Reset 5] пон ДО ЕИ И И О а | 3 И И И 
KCN авина ЕЕ ae Е ЕС ЕВ Е UC Е | 


IS_R | вт z BH N 
хо хо ITVL_NUM 
STP STP ONT 

пре [ow [ow н 


IS_RXIOSTP [15] R/W 110 Receive IO stop enable 
“1”: enalbe 
IS_TXIOSTP [14] R/W 110 Transmit IO stop enable 
“1”: enable 
IS ҒӨСМТ ЕВ | [13] Ve counter enable, for debug 
" enable 


15 NUM CNT | [12] Count clock for one 
“0”: иск cycle 
“1” : sclk cycle 


ITVL NUM [11:0] R/W 1210 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis_sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.19.5.2.5 І5 CTL2 


Description : IIS control register 
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Fm [s To 2 [2 [2r [29 [25 [8 [| 5 [2 [5 [9 | s [8 [ v [ | 


Reserved 


SYNC POS POM CYC PCM SLOT 


Type 


UN eae 
ЛЕНЕНЕЛЕНЕНЕНЕНЕКЕКНЕНЕНЕНЕЛЕЕКЖЕН 


ET POS [15:11] 5'h0 SYNC position when working in 
DSP format: 
0: MSB is available on the 27% 
rising edge of SCK 
Channel length-1: MSB i is 
available on the 197 rising edge 
of SCK 


PCM_OE_EN [10] “1”: Enable data oe change to 
low at falling edge of last bit 

PCM_CYC [9:3] Pcm_cycle, used for multi_slot 
PCM 


PCM_SLOT [2:0] R/W 311 Pcm_slot, used for multi_slot 
PCM 
“001”: slot 0 is used 
"010": slot 1 is used 
“100”: slot 2 is used 
"011": slot 0 and slot 1 are in 
use 


6.19.5.2.6 І5 СТІЗ 


Description : 18 RX FIFO FULL/EMPTY watermark value 
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Fm [s 9o 2 [2 [2r [29 [25 [0 [5 [2 [8 [9 | 5 [8 [v [6| 
r c 


Reserved 


ровнее [Bk [RW [Reset Vale [Desorption 
[wee [iri [aw — m —] i 


619527 IIS INT EN 


Description : IIS interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕСІ 
[rene | Т 


Reserved 


ү ВХЕ ТХЕ ВХЕ 
_FU Res FU _EM Res 
Reserved LL I ur | ae шы РТҮ 2 
SINT 
NT_ СЕМ АМТ 
ЕМ p . EN 


me REE 


Field Name R/W Reset Description 
Value 
TXF_EMPTY_INT_EN 110 Tx fifo empty interrupt 
enable 


|RXF FULL INT EN — ии Rx Мо full interrupt enable 


TIME OUT INT EN 110 Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN Rx_overrun_reg interrupt 
enable 
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== — m тре Г 
TXF_ | ТХЕ ЕШ. ІМТ ЕМ | INT. ЕМ CNN Е. | то __ | Tx | Tx_fifo_full interrupt enable | ЕШ | Tx_fifo_full interrupt enable | enable 


тн EMPTY INT EN т 110 Rx_fifo_empty interrupt 
В ОИ 


LLL 


6.19.5.2.8 1$ INT CLR 


Description : IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000 0000) IIS INT CLR 


| ви | 31 | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 | 16] 


Reserved 


Ë — H 


| Type | 


Field Name R/W Reset Description 
Value 
TIME OUT INT CLR [5] WO 110 Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
Rx_overrun_reg interrupt 


|Reseved | Fo [tho KNSS 


TXF FULL INT CLR wo N ho Write “1” clear Tx fifo full 
interrupt 

ВХЕ EMPTY INT. CLR Write *1" clear 
Rx fifo empty interrupt 


Reserved 


6.19.5.29 16 INT RAW STS 


Description : IIS interrupt raw status 
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sr [sr е Та |z е Та а Га Га [m Ге е вп] №. 
| Name | Reserved 

R.N Е ПСОЙ СЕЛ ЕЕ е СЗ ШЕ ОСН ЗОН ОС ООС СИ 
ЕЕ ВЕСИ EE 


- ц 


| Туре | 


са eet 


Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 110 Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 110 Raw Rx_overrun_reg 
interrupt 


ЗОЖ СО СИ СИ КОИ ЕЕ 
же таван sts) [m |ғо [ro | Raw Tc но kairo | 
ғ ever raw.sts |m {яо [rm | rewrote emoy merus | 
"новая [шп [Ao — [m [мшш е | 


6.19.5.2.10 16 INT MASK STS 


Description : IIS interrupt mask status 
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са [sro 2 [2 [2r [2 [25 [2 [5 22 [ж ее | v С 


Reserved 


Peset S 5191» о | 5 | v] 1915139 t PU икона ОЕ И 
eC EEE 


- и 


| Туре | 


Field Мате R/W Reset Description 
Value 


TXF_EMPTY_MASK_STS [7] 110 Txf_empty interrupt mask 
status. 

RXF FULL MASK STS 110 Rxf_full interrupt mask 
status. 

TIME OUT MASK STS [5] ТО Slave mode time out 
interrupt mask status 


RX_OVF_MASK_STS Rx_overrun_reg interrupt 
— ЕІЯ status 
Reserved 


== j ИН 
TX FIFO FULL MASK STS NS _ Tx — | full interrupt mask 
status 


RX_FIFO_EMPTY_MASK_STS Rx_fifo_empty interrupt 
о = status 


| Reserved = | 


6.19.5.2.11 liS_STS1 


Description : 15 RX FIFO write address and read address 
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са е 2 Та [2r [25 [2 ЕС [5 [2 [ 8 [9 [тэ [зв [зт С 
[rene | и 


Са | по | па | пој 2 | е | [в 7] s| s +] 2 1 Го 


Reserved 


ЕТІГІН ІСТЕН: ТЕН ІС ҮЛТ [Deseo пт 
[axe wr aon пе [о — [sm |вонғозне зығы | 
веша fos [юзю ОИ 
ағ но лося [wor [ro [s [анон] 


6.19.5.2.12 liS_STS2 


Description : IIS status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
ае nr 


Reserved 


T T BUS TXF TXF RXF | RXF 
Reserved LRG AE AE EM FU EM FU 
CLK DO МЕ МЕ 
ULL ULL PTY LL PTY LL 


| Туре | 


L- еее et be bet 


кеге [en [RW [Reset vave Боен | 
ляк [n — | — [m — [$їнкю е | 
вк — [m [Ro — [m — [is Е — | 
mo fa fo n 222220008 
e 21: 


ЕСЕНИН REALEMPTY в Thi TX FIFO is real empty. TX 
FIFO has no data 
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TXF_REALFULL TX FIFO is real full.(not relates 
to register TXF_FULL_THLD) 
RXF_REALEMPTY RX FIFO is real empty. RX 
FIFO has no data 
RXF_REALFULL RX FIFO is real full.(not relates 
to register 2. 


ТХЕ ЕМРТҮ This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 


TXF_FULL This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 
condition disappears. 

RXF_EMPTY This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF_FULL 110 This БИ is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


6.19.5.2.13 IIS 5753 


Description : IIS status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
Eme | 
R.N ОБ ШИ И И И И ЕИ ЕИ И А ИНИ И И И 
БЕЛЛ ЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЖЕЛІЛЕШЕШЕШЕЛЕШЕЛ 
[СТА (әс (20, 


ІНСКСМТ 


LRCKCNT [15:0] 1610 Number of clk_iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 
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6.19.5.2.14 IIS DSPWAIT 


Description : This register is used for DSP control 


| Bit (зт | 30 |æ | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1а | 17 | 16 | 
| Name | Reserved 


И w i eee 
| Reset ШЕШ ЕЕ ИНИ И И И КИ ИЕ ЕЕ y ИЕ ИЕ ЕЕН 
Ж ОЕ АЕ ЕЕ ЛЕНЕТ Е ОВ В ЕЕ ЕИ О 


16. TX | РХ 
BUS | ТХ DATA S | RX DATA S | ОМА | ОМА 
Reserved Mo WT WT SE SE IIS DSPWAIT 


wem m] s | = [s 
Fa  — тт oe 


15 BUS MODE | [10] 110 0: 1$ use 32bit APB bus, 
1: 1$ use 16bit APB bus 


TX_DATA_SWT TX FIFO write data endian for : 
0: = wdata[31:0] (АРВ wdata) 
1: ={wdata[7:0], wdata[15:8], 
wdata[23:16], wdata[31:24]) 
(APB wdata) 
2: = (wdata[15:0],wdata[31 :16]) 
(ABP wdata) 
RX DATA SWT | [7:6] i RX FIFO read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read 
data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]) 
2: = (rdata[15:0],rdata[31:16]) 
TX DMA SEL [5] | TX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
RX_DMA_SEL [4] ! RX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
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IIS_DSPWAIT [3:0] RAN 411 This register is used for DSP 
control 


6.19.5.2.15 IIS СТІ4 


Description : IIS TX FIFO full/empty watermark register 


са е [2 [2 [2r 2 [25 [0 [5 [2 [ 8 [ [тэ [зв [зт С 
Dae == 


Са е | па | по | 2 | п | о ә [в о ее +] 2 1 [о] 


Reserved 


те [ee | = 
L3 =e — >... 


[кеа [ek [AW [Reset Vale Пре | 
[mew fra m Е): у | 


6.19.5.2.16 І5 5Т54 


Description : 18 TXF FIFO write address and read address 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
ае Т 


Reserved 


TXF_WR_ADDR | [12:8] вю s ____ | TX FIFO write address 
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nese [vs [о m ү j] 


TXF_RD_ADDR | [4:0] |во s | TX FIFO read address 


6.19.5.217 IIS CTL5 


Description : IIS slave dummy bit mode control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae == 


Reserved 


С ЕЕ Е CC Е А С RES Е EET 


"m 


Tyne oe 


Field Name R/W | Reset | Description 
Value 


Бет oa [RO [mm | — — — — — — — —] 


15 DUMMY DEBUG | [7] RAW |1'hO 1: when IIS CTL5[5]-1. 
0: others. 
Note: iis working on fraction тоде1, 
15 DUMMY DEBUG is set to 1. 


15 CLK DVDR CLR ССИ то _ Only used for debug. 


15 СОК DVDR МО! RW | 10 For only IIS master mode, this bit is used to 
select output serial clock mode. 
0: iis_sck is integrally divided from clk_iis. Refer 
to IIS_CLKD for detailed. 
1:iis sck is fractionally divided from сік iis. 
iis sck = 1/2 * сік iis / (IIS_CLKD + 1) 
iis sck * (18 CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 
Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 
Note2: if IIS_CLK_DVDR_MD1 is 1, 
15 CLK DVDR МОО must be 0. 
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(Се SPREADTRUM' 


а 


Reserved for debug Reserved for debug 


IIS SCK DUMMY M |H] R/W |1'hO Dummy mode for IIS compatible mode 
ODEO 

IIS SCK DUMMY. M ANN e Dummy mode for IIS justified mode 
ODEO 


6.19.5.2.18 IIS CLKML 


Description : Fraction clock divider: M[15:0] 


SC9832E Device Specification 


Note3: 15 CLKM must be not more than 

IIS СІКМ. 

Note4: Compared with MDO, the advantage of 
МОЯ is that iis sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis 5СК. 


For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 


0: iis sck is integrally divided from сік iis. Refer 
to 115 CLKD for detailed. 

1:iis sck is fractionally divided from clk iis. 
target iis sck = 1/2 * ск iis * (IIS: CLKM / 

IIS CLKN) 

target iis sck = sample rate * channel number * 
channel length 


Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 


Note2: #115 СЕК DVDR МОО в 1, 
IIS СЕК DVDR MD1 must be 0. 


Note3: IIS. CLKM must be not more than 

15 CLKN. 

iis sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 

1: serial clock is always-on 
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са е 2 | [2r [29 [25 [2 [= [2 [4 [9 [тэ [зв | v | 
ае ООО 


Reserved 
Тро — ыды, 7 
| reset | О ЗИ И Б ЕШ ЕЕ И ШЕ И ШЕ кои Би Б СИ 
ЕСИШЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕНЕЛЕШЕНЕЕ 
Name] (әм (||| - 


IIS. CLKML 


пе 2222121 


Field Name Туре | Reset Description 
Value 
IIS CLKML [15:0] 16п0 | Specify the low 16 bits of fraction clock divider М 
(M[15:0]) 


6.19.5.2.19 IIS CLKMH 


Description : Fraction clock divider: M[21:16] 


Lm [э Те [o [oe [2r [25 [25 а [ [e | [ж | s [в | v е 
rra 


Reserved 
Eme ро: 
| reset И ШШ ШИШ ИШЕ ас око ОСИ оси рала ОС ки о СОН ОС И 
ERI А А ЕСИ o e ERI ORE LER Е Е А 


Reserved IIS. CLKMH 


Pe [8 | 0 — 
re E Ee Ee Ee Ee E ER То То То Too [o o Те 


Field Name Type | Reset Description 
Value 
IIS CLKMH [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.19.5.2.20 IIS CLKNL 


Description : Fraction clock divider: N[15:0] 
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ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
[Nene | T AO — 


Reserved 
Тро | 7 
| reset уд ЗИ И ОКО оси И ШИ И пос кои пози Б ИЕ 
cme fa ЕС es 7 s esas] rio) 
те u | 


IIS_CLKNL 


пе 2222121 


Field Name Туре | Reset Description 
Value 
IIS CLKNL [15:0] 16h0 | Specify the low 16 bits of fraction clock divider М 
(N[15:0]) 


6.19.5.2.21 IIS CLKNH 


Description : Fraction clock divider: N[21:16] 


Lm [э Те [o [oe | [2 [25 [| [ 22 | [ж [зэ [зв | v [в 
Dae cI 


Reserved 
Eme | 
еге | ЕЕ ИШЕ ЕЕ ЯЯ И И ИЕ ШИШ ИЕ И И 
a= asas 


Reserved IIS_CLKNH 


~ і 
re Ee Ee С СО С С То То То С С o [o o 1 


Field Мате Туре | Reset Description 
Value 
IIS CLKNH [5:0] Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


6.19.6 — Application Notes 


6.19.6.1 IIS Program examples 
1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
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iis_clkd = 32'0000_000a 

iis СНО = 32'h0000_08d1 

iis ctl = 3210000 091 

iis ctl2 = 32'h0000 0000 

2. IIS format, master , 8 bits per-channel, LRCK high for left, Program control register: 
iis ска = 320000 000a 

iis с!0 = 3210000 0ас1 

iis ctl = 3210000 091 

iis ctl2 = 3210000 0000 


3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 
Program control register 


iis clkd = 32'0000 000a 
iis СНО = 3210000 Оаа1 
iis ctl = 3210000 Of11 

iis ctl2 = 3210000 0000 


4. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , Program 
control register: 


iis clkd = 32'0000 000a 

iis ctlO = 3210000 Oed1 

iis ctl = 3210000 3f11 

iis ctl2 = 3210000 7800 

5. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 
iis с!0 = 3210000 08c9 

iis ctl = 3210000 3122 

iis ctl2 = 3210000 0000 

6.19.6.2 PCM program examples 

Setting 18 CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


1. Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 
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iis_clkd = 32'0000_000a 


iis_ctlO = 32'h0000_80c1 


iis ctl = 32110000 Of11 


iis ctl2 = 3210000 0001 


2. 


Short Frame format, master, 8 bits per-channel, 


iis clkd = 32'0000 000a 


iis ctl = 3210000 81c1 


iis ctl = 3210000 Of11 


iis ctl2 = 3210000 0001 


3. 


Multi-cycle format, master, 8 bits per-channel, рст oe-1,pcm cyc-1, 51010 is occupied 


iis clkd = 32'0000 000a 


iis СНО = 3210000 80c1 


iis ctl = 3210000 Of11 


iis ctl2 = 3210000 0409 


4. 


Muti-cycle format, master, 8 bits per-channel, pcm сус-2, 51010 and slot! are occupied 


iis clkd = 32'0000 000a 


iis СНО = 3210000 80c1 


iis ctl = 32'h0000 Of11 


iis ctl2 = 3210000 0013 


5. 


Long frame format, slave, 16 bits per-channel, enable clock count, 


iis СНО = 32'h0000 80с9 


iis ctl = 32'h0000 311 


iis ctl2 = 32'h0000 0001 


6. 


Short frame format , slave, 16 bits per-channel, enable clock count, 


iis СНО = 32'h0000 81cd 


iis ctl = 3210000 За! 


iis ctl2 = 32'h0000 0001 
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6.19.6.3 Clock dividing modes 


In master mode, the IIS serial clock iis_sck is sent from the IIS module, and this clock is divided from 
clk_iis. IIS module provides three modes for clock dividing. 


1. Integer clock dividing mode 


Both IIS and PCM master support this mode. 

This mode can be used only if iis sck is integrally divided from clk iis. 

Mode enable: 18 СК ОУОВ МОО = 0 and IIS CLK DVDR МО1 = 0 

Only IIS. CLKD is used for dividing; IIS_CLKM and 18 CLKN are DON'T CARE. 
15 CLKD = (ск iis / (2 * iis sck)) - 1; iis sck = sample rate * channel number * 


channel length 

e For example, if clk_iis runs at 153.6МН2, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 1.536MHz, 
IIS CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


2. Fraction clock dividing modeO 

е Both IIS and PCM master support this mode. 

• In this mode, the actual frequency of iis_sck is variable, and only average is target 
frequency. Because of this variability, the iis_Irck frequency is also variable, and only average is target 
sample rate. 

е Mode enable: IIS СК ОУОВ МОО = 1 and IIS CLK ОМОВ MD1 = 0 

• IIS CLKM and CLKN are used for dividing; but IIS CLKD is DON’T CARE. 

• IIS_CLKM / IIS CLKN = 2 * (target iis sck) / clk_iis; (target iis sck) = sample rate * 
channel number * channel length 

е 15 С. КМ = 2 * sample rate (Hz) * channel number * channel length / 100 

° IIS_CLKN = clk_iis (Hz) / 100 

° For example, if clk_iis runs at 153.6MHz, and IIS module is configured as 44.1K 


sample rate, 2 channel and 16-bit channel length, IIS CLKM = 2 * 44100 * 2 * 16 / 100 = 28224, 
IIS_CLKN = 153600000 / 100 = 1536000. 


3. Fraction clock dividing тоде1 

• Only IIS master supports this mode. 

е In this mode, the frequency of iis sck is fixed. But the actual sample rate is 
variable, and only average is target sample rate. 

e Compared with MDO, the advantage of MD1 is that iis_sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 

е Mode enable: IIS СК ОУОВ МОО = 0 and IIS CLK DVDR МО1 = 1 

• 15 CLKM, CLKN and CLKD are used for dividing. 

е IIS. CLKD = (ск iis / (2 * iis sck)) — 1 

° IIS_CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; IIS_CLKM must be not more than IIS_CLKN. 

° IIS_CLKM = 2 * (IIS CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 

° IIS_CLKN = clk_iis / 100 

° Тһе iis sck (or IIS CLKD) should be decided by software. iis sck must be not 


lower than ((target sample rate) * channel number * channel length). And iis sck should be not too 
high for timing issue. Usually iis sck is a little bit higher than ((target sample rate) * channel number * 
channel length). 

• For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 153.6М / (2 * (44 + 1)) 
= 1.706667MHz because ((target sample rate) * channel number * channel length) = 1.4112MHz and 
1.706667МНА is a little bit higher than 1.4112MHz. IIS CLKD = 44, IIS CLKM = 2 * (44 + 1) * 44100 * 
2* 16/100 = 1270080, IIS_CLKN = 153600000 / 100 = 1536000. 
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4. Some guidelines for clock dividing modes 

е Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 

• If iis sck cannot be integrally divided from clk iis, we choose fraction clock dividing 


modes. If system needs fixed serial clock frequency, mode1 is chosen. Otherwise тодео is preferred 
for small sample rate jitter. 


• 15 master supports both modeO and mode1, and PCM master supports only 
тодед. 
• The frequency options of clk_iis depend on different chips. But 153.6MHz is 


always preferred because this frequency can be divided integrally to support 48K, 24K, 12K, 32K, 16K 
and 8K sample rate. 


5. Fraction clock divide mode1 configure 


Table 6-106 IIS configure for fraction clock divide 


MDO, MSB-justified Master Slave 

IIS СТЦБІ 0 x(don' care) 

IIS СЪЩА 1 x(don' care) 

IIS СТЦ] x(don’t care) x(don't care) 

IIS CTL[O] x(don' care) x(don' care) 

МОО, compatible Master Slave 

IIS СТЦБІ 0 x(don't care) 

IIS СЪЩА 1 x(don' care) 

IIS СП x(don' care) x(don' care) 

IIS CTL[O] x(don' care) x(don’t care) 

MD1, MSB-justified Master Slave 

IIS СТЕБ] 1 x(don' care) 

IIS CTL[A] 0 x(don' care) 

IIS СП x(don' care) 0 

IIS. CTL[0] x(don't care) 1 

MD1, compatible Master Slave 

IIS CTL[5] 1 x(don' care) 

IIS СТЦА4| 0 x(don't care) 

15 CTL[1] x(don't care) 1 

IIS CTL[O] x(don't care) 0 

Table 6-107 iis clk confiugure suggestion 
iis mode rate width clk iis 

compatible 192k 32 153.6M(Suggest) 
compatible 192k 32 128M(Suggest) 
compatible 192k 32 80M(Not Suggested) 
compatible 192k 32 26M(Not Suggested) 
compatible 192k 16 153.6M(Suggest) 
compatible 192k 16 128M(Suggest) 
compatible 192k 16 80M(Suggest) 
compatible 192k 16 26M(Not Suggested) 
compatible 192k 8 153.6M 
compatible 192k 8 128M 
compatible 192k 8 80M 
compatible 192k 8 26M 
compatible 44.1k 32 153.6M 

V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1545 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


compatible 44.1k 32 128M 
compatible 44.1k 32 80M 
compatible 44.1k 32 26M 
compatible 44.1k 16 153.6M 
compatible 44.1k 16 128M 
compatible 44.1k 16 80M 
compatible 44.1k 16 26M 
compatible 44.1k 8 153.6M 
compatible 44.1k 8 128M 
compatible 44.1k 8 80M 
compatible 44.1k 8 26M 
Justified 192k 32 153.6M(Suggest) 
Justified 192k 32 128M(Suggest) 
Justified 192k 32 80M (Not Suggested) 
Justified 192k 32 26M(Not Suggested) 
Justified 192k 16 153.6M(Suggest) 
Justified 192k 16 128M(Suggest) 
Justified 192k 16 80M (Suggest) 
Justified 192k 16 26M(Not Suggested) 
Justified 192k 8 153.6M 
Justified 192k 8 128M 
Justified 192k 8 80M 
Justified 192k 8 26M 
Justified 44.1k 32 153.6M 
Justified 44.1k 32 128M 
Justified 44.1k 32 80M 
Justified 44.1k 32 26M 
Justified 44.1k 16 153.6M 
Justified 44.1k 16 128M 
Justified 44.1k 16 80M 
Justified 44.1k 16 26M 
Justified 44.1k 8 153.6M 
Justified 44.1k 8 128M 
Justified 44.1k 8 80M 
Justified 44.1k 8 26M 


Note : 
e In |5 fraction clock divide model, ск iis frequency should be higher when bit clock is fast. 
6.19.6.4 Working mode examples 
1. ОМА mode,PCM,Slave, 16bit 
iis clkd = 3270000 000a 
iis ctlO = 3210000 c3d9 
iis ctl = 3210000 0111 
iis ctl2 = 3210000 0001 
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iis_ctl3 = 32'h0000 OfOf (threshold is half volume of buffer) 


iis int еп-3210000 0036 


2. 


Interrupt mode, PCM,slave, 16bit 


iis сіка = 32'0000_000а 


iis ctl = 3210000 8309 


iis ctl = 3210000 Of11 


iis ctl2 = 3210000 0001 


iis ctl3 = 3210000 OfOf (threshold is half volume of buffer) 


iis int enz32'h0000 0016 


note : iis is same configuration as pcm mode. 


6.19.6.5 Debug tips 


6.19.7 


To ensure that it is working well, the first step is to test iis sck, iis ск, iis di, iis do using 
scope or by observing state of IIS STS2. 

In the iis mode, iis Irck changes periodically, and high/low duty ratio is 5096.In the pcm mode, 
iis Irck is a periodical pulse. 

If iis_sck , iis Irck, iis di, iis do is nomal, then you can operate IIS TXD. Transmitting а word 
by writing data to 18 TXD in one side(e.g transmitter). Observe the result by reading data 
from 18 TXD in another side(e.g receiver). 

iis working on fraction mode1 and channel width = 32bit, 16 DUMMY DEBUG is set to be 1. 
And in other cases, 115 DUMMY DEBUG should set to be 0. 16 DUMMY DEBUG bit is 
added from r5p0 v091 and later versions. It mainly solve bugs when transmitting width is 32 bit, 
sample rate is 192k. In this case, slave will write receiving data to FIFO twice and send msb 
bit too early in versions older than r5p0 v091. 


Integration guide 


This chapter describes integration notice of the IP, and is used by SOC integration engineers. 


6.19.7.1 


Functional integration 


6.19.7.1.1 Integration Diagram 
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One high-level integration diagram is inserted in this section, and the connection should be 
highlighted. 

The typically confections of the IIS in the sub-system or SoC is shown in the following figure. 
Usually the configuration data is configured by the APB or Z bus and the selection is done by 
the software. The Z bus is used for the DSP (Digital Signal Processor) and the APB is used for 
ARM (CPU). When the interrupt generate the ARM will do the related processing and clear the 
interruption. The data is transferring is done by the DMA between the Memory and the 2 
FIFOs (TX and RX) via the buses. 
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Z 
BUS 
А DSP control 
Interrupt APB interface 
logic 7 BUS 
IIS Module 
Affio_controller 
А С Viemory 
sus 
O Memory 
Dual Port RAM 
DMA 
(Direct Memory Acess) 
Memory 
(SRAM) 
Figure 7- 1 ІІБ/РСМ іп sub-system/SoC 
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lis top wrap 


/*INPUTS*/ "OUTPUTS"; 


ptest_icg_mode(ICG clock gating test) pad_out_iis_do 
ptest_scan_mode(scan test) pad_eo_iis_do (data output for pcm mode) 


clk_iis (clock) Pad_out_iis_sck 
rst iis arm n (negedge reset from the arm side) Pad ie iis sck 
rst iis dsp n (negedge reset from the dsp side) Pad oe iis sck 
iis bus sel (1:DBUS 0:APB BUS) 
Pad out iis sync 
pad in iis di Pad ie iis sync 
Pad oe iis sync 
pad in iis sck 
lis dspwait 
pad in iis sync 
PRDATA 
PCLK 
PRESETn DRDATA 
PADDR 
PWDATA (arm interrupt require)Int reg iis arm 
PSEL (dsp interrupt require)Int req iis dsp 
PWRITE 
PENABLE //DMA interface 
dma req iis tx 
DCLK dma req iis rx 
DRESETn 
DSEL //IMEMORY interface 
DENABLE Ram wclk iis rxf 
DADDR Ram rclk iis rxf 
DWRITE Ram wdata iis rxf 
DWDATA Ram wcen iis rxf 
Ram rcen iis rxf 
//DMA interface Ram radar iis rxf 
dma ack iis tx Ram waddr iis rxf 
dma ack iis rx 
Ram wclk iis їх? 
//IMEMORY interface Ram rclk iis txf 
Ram rdata iis rxf Ram wdata iis txf 
Ram rdata iis txf Ram wcen iis txf 
Ram rcen iis txf 
Ram raddr iis txf 
Ram waddr iis txf 


Figure 7- 2 IIS/PCM IO interface 


6.19.7.1.2 Chip Interface (IO Pad) 


e Chip PAD interface is emphasized in this section. 


PAD Name Description Description Control Connection Connection 
Signals Information in Information in 
Normal Mode Sleep Mode 


Pad out iis do Output Serial output data 


Pad oe iis do Output Serial output data 
enable 
Pad out iis sck Output Sample clock 


Pad ie iis sck Output Sample clock as 
input 
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(pad in iis sck) 
enable: when 
selected as slave 


Pad oe iis sck Sample clock 
enable when 
selected as 
master 


Pad out iis sync Output Sync/Irck signal | оо 


Pad ie iis sync Sync/Irck signal 
as input 
(Pad in iis sync) 
enable : when 
Pad oe iis sck 
disable 


асаа ы Бо 0 | КОСИ 
_ enable 
(when slave) 


— in_iis_sck а Sample 
clock(when 
slave) 


6.19.7.1.3 Memory Requirement 


This section specifies the requirement of RAM used by this module. 


Max. Max. Description 
Delay Freq. 


6.19.7.1.4 Clocks and Resets 


This section describes the clock and reset signals. 


Signal Name || Direction || — — Description | Connection Information | 


clk iis input iis reference sample clock Connected from clock generating module. 
Frequency: 
153.6MHz(Recommand) 


Rst iis arm n i Selected Asynchronous reset for Connected from reset generating module 
сік iis domain arm. 


Active low Rising edge must be synchronized with 
clk iis 
Rst iis dsp n i Selected Asynchronous reset for Connected from reset generating module 
clk_usb48m domain dsp. 


Active low Rising edge must be synchronized with 
СІК iis 
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Note: 


All required frequency of each clock should be provided in above table. 


6.19.7.1.5 Interrupt Requests 


This section describes the interrupt request signals. 


| SignalName | Direction || — Descripion | Connection Information || 
int req iis arm Select to transfer the interrupt Connected to level-trigged interrupt 
require signal generated by iis to controller of arm 
the arm 


Interrupt request: Active high 


Level output. After trigged, 
int req iis is kept high until 
related clear register to clear it. 


га req dma is generated in 
PCLK domain. 
Int req iis dsp Select to transfer the interrupt Connected to level-trigged interrupt 
require signal generated by iis to controller of dsp 
the dsp 


Interrupt request: Active high 


Level output. After trigged, 
int req iis is kept high until 
related clear register to clear it. 


га req. ата is generated in 
PCLK domain. 


6.19.7.1.6 DMA Requests 


This section describes the DMA request signals. 


Signal Мате || Direction || Description || Connection Information | 
| dma гед iis гх || Output || To DMA require signal from rx fifo || Connect to the controller of the DMA || 


ата ack iis rx | Input || From the DMA ack signal to rx fifo Connect to the controller of the DMA | 
according to the require signal 


| dma гед в tx || Output [| To DMA require signal from tx fifo || Connect to the controller of the DMA | 


dma_ack_iis_tx Input From the DMA ack signal to tx fifo Connect to the controller of the DMA 
according to the require signal 


6.19.7.1.7 Bus Interfaces 


This section describes the bus interface signals: APB and Z-bus. 


| — Signal Name | Direction || Оезсириоп_ | Connection Information || 
| |. POLK | юри | Clock | _______Соппес о APBBUS ______ 
|____ВЕЗЕТПп__ || ipt | Ае ____Н________ Соппесио APBBUS || 

| | Select signal | ConnecttoAPBBUS | 


PSEL 
PENABLE Enable signal Connect to APB BUS 
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Input 
Input 
Input 
Output 
Input 
Input 


Input 
Input 
Input 
Input 


6.19.7.1.8 Memory Interfaces 


| | 
| | 
| | 
| | 
| | 
| | 
пи | Selectsignal | Connectto 2805 |] 
| | 
| | 
| | 
| | 
| | 


This section describes the on-chip memory interface signals. 


Signal Name | Direction || — Description | Connection Information | 


ай, mc Ване ае s 
Ra wean | бави | Te we стране oT RITE To write chip enable of RAM from RX FIFO 
eS ee ee 
—Ó — 
Бассей eee 
Output To write Soot ot RAM from TX Шам 
secl В е ви alae s s 
Ra wean BIT) Ойыл СТ Te we спремио RAAT] To write chip enable of RAM from TX FIFO 
Баса 7 АВ eee 
— eee 
Kcu eer 


6.19.7.1.9 Main Function Interfaces 


This section describes the main function signals. 


Signal Name || Direction || беѕсіріоп | Connection Information | 


iis_bus_sel Select to connect with Z BUS or 1: connect to Z BUS 
APB BUS 


0: connect to APB BUS 
| | lis dspwat || output [| DSP control signal | Connect to the DSP | 
| | 
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6.19.7.1.10 Test Signals 


This section describes the production test signals. 


Signal Name | Direction || — Description || Connection Information | 


ptest icg mode | input || For the Clock Gating test (ICG 
scheme) 


ptest_scan_mode 


6.20 І2С 


6.20.1 Overview 


I2C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and efficient method 
of data exchange between devices. It is most suitable for applications requiring occasional 
communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
e Standard mode: 100 Kbps 
e Fast mode: 400 Kbps 
e High-speed mode: 3.4Mbps 
е DMA mode 


6.20.2 Features 


I2C features list 
e Software programmable clock frequency 
e Interrupt driven data-transfers 
е  Start/Stop/Repeated Start/Acknowledge generation 
e | Supports Clock Stretching/Wait state generation 
e Single Master Operation 
e normal, fast and High-speed modes are supported in this design 
e Software programmable duty ratio of clock frequency are supported in this design 
e separate data and command register, Read and write data use the same FIFO 


e according to different communication frequency, Start/stop setup and hold, stop hold 
timing can adjust 


e Support DMA operation mode; 


6.20.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. Both lines 
must be pulled-up to VCC by external resistors. The tri-state buffers for the SCL and SDA lines have 
to be added at a higher hierarchical level. 
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The datasheet will be generated following the flow shown in the following figure. 


scl_in 

SCL 
scl_out 
sda_in 

SDA 
sda_out 


Figure 6-118 12С PAD connection 


6.20.4 Function Description 


APB 


BUS Й 


scl out 
sda out 
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Figure 6-120 I2C system diagram 


clk_i2c 


PCLK 


Figure 6-121 Synchronize 
i2c_sts[0] 


i2c_int_en 


full_inten 


fifo_af 
empty_inten 
fifo_ae 


ИЕ i2c_req_int 
i2c_int_en 


Figure 4-4 Interrupt 


i2c_en 


sda_in_ff_hs 
rx_stb_ackrd st_done_apb 
wr_done_apb 


stp_f 
cs_state == DONE 


Figure 4-5 i2c_sts[0] 
[2с interrupt will occur if the following conditions be met: 


Int Description 
classification 


I2c_sts[0] Stop done 


Receive the wrong ack. 


Write done but not stop. (for restart) 
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| оше | Fifo almost full & full_int_en 


Fifo_empty_int Fifo almost empty & empty_int_en 


count 


PWDATA[15:0] 


rd done apb 


Figure 4-6 count 


6.20.4.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for data transfers. 
All devices connected to these two signals must have open drain or open collector outputs. The logic 
AND function is exercised on both lines with external pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it starts generating a 
clock as soon as it is enabled. The user should program this register to the desired value before 
starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. Each data byte is 8 
bits long. There is one SCL clock pulse for each data bit with the MSB being transmitted first. There is 
an acknowledge bit following each transferred byte. Each bit is sampled during the high period of SCL; 
therefore the SDA line may be changed only during the low period of SCL and must be held stable 
during the high period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 


6.20.4.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 


е START signal generation 
e Slave address transfer 

е Data transfer 

e ТОР signal generation 
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7—7 
чк XX \ ДИВ X 
nua __ 
| MSB, acknowledgement acknowledgement Sr 
signal from slave signal from receiver 


interrupt within slave 


| 
| ШЕ 
| byte complete, | | 
| | | | | 
clock line held low while | | 


| interrupts are serviced 
co TEN A A ААА AAS ЛЕГ 
[sr | АСК АСК LP 4 


START ог STOP ог 


repeated START repeated START 


condition condition 


Figure 6-122 Data transfer on the I2C-bus 
1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and SDA lines are 
high), a master can initiate a transfer by sending a START signal. A START signal is defined as a 
high-to-low transition of SDA while SCL is high. The START signal denotes the beginning of a new 
data transfer. 


A repeated START is a START signal without first generating a STOP signal. The master uses this 
method to communicate with another slave or the same slave in a different transfer direction (e.g. 
writing to device to reading from device) without releasing the bus. 


The controller generates a START signal when the start bit in the i2c_ctl register is set and the read or 
write bits are set. Depending on the current status of the SCL line a START or Repeated START is 
generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is the slave 
address. This is a seven-bit calling address followed by a RW bit. The RW bit signals the slave data 
transfer direction. No two slaves in the system can have the same address. Only the slave with an 
address that matches the one transmitted by the master will respond by returning an acknowledge bit 
by pulling the SDA low at the 9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the slave device’s 
address in the i2c_addr_cfg register. The controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a byte-by-byte basis 
in the direction specified by the RW bit sent by the master. Each transferred byte is followed by an 
acknowledge bit on the 9th SCL clock cycle. If the slave signals a No Acknowledge (МАСК), the 
master can generate a STOP signal to abort the data transfer or generate a repeated START signal 
and start a new transfer cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave releases the SDA 
line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the fifo by i2c_tx register write . For reading 
data from a slave, set the read bit. When the transfer is done, an interrupt is generated to MCU. Read 
data from the i2c_rx register.. 


4. STOP signal 
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The master can terminate the communication by generating a STOP signal. A STOP signal is defined 
as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.20.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no Arbitration logic is 
added to the controller. Only clock synchronization is supported since slave devices can use this 
mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on SCL or SDA 
affect all devices connected to the bus. The SCL clock signal can be synchronized between multiple 
masters using this feature. Each device starts counting its SCL low period when the current master 
drives SCL low. Once a device’s clock has gone low, it holds the SCL line low until the clock high state 
is reached. 


start counting 
wait ЖЕ HIGH period 


counter 


reset 


Figure 6-123 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer bit rate. After 
the master has driven SCL low the slave can drive SCL low for the required period and then release it. 
If the slave’s SCL low period is greater than the master’s SCL low period, the resulting SCL bus signal 
low period is stretched, thus inserting wait-states. 


6.20.4.4 Timing Prameters 


SDA 


SCL 


Figure 6-124 І2С timing diagram 
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ТЕ 


fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 
. condition. After this period, 
ТА the first clock pulse is ыи Ориз 
generated 


tHIGH HIGH period of the SCL clock [sow [fore ЧЫ 


Set-up time for a repeated 


oe ш =. 
munar msi — [sme | - wee] - — 


Rise time of both SDA and 20 + 
Fall time of both SDA and 20 + 
condition 

Bus free time between a 


6.20.4.5 DMA flow 


І2с master support DMA operation: 
> DMA SEND 


start DMA transmission, Configure i2c_count register to determine the number of 
transmission, configure i2c ctl[15:12] to set tx fifo empty threshold, once Fifo’s empty 
condition is meet, dma tx req will be valid and note DMA send data to i2c. After dma transfer 
enough data, dma send the dma tx ack signal to end the request of send; At the same time 
the i2c begin transmitting data. When the fifo is empty again, request to send again. 
» DMARECEIVE 

start DMA transmission, Configure i2c count register to determine the number of receive, 
configure i2c ctl[19:16] to set тх Мо full threshold, once Fifo’s full condition is meet, 
dma rx req will be valid and note DMA receive data from i2c. After dma receive enough data, 
dma send the dma rx ack signal to end the request of receive. When the fifo is full 
again,request to send again. 
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| pL 


Dma_tx_req 


Dma_tx_ack 


Dma_rx_req ee то a 


Dma_rx_ack 


Figure 6-125 DMA transmission mode 
6.20.5 Control Registers 


6.20.5.1 Memory map 
Base address: 0x00000000 


оваа [эе юм о | 


6.20.5.2 Register Descriptions 


6.20.5.2.1 І2С СТІ. 


0х00000000 i2c_ctl(0x00088000) І2С СТІ. 


| вт | at | 20 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | te | 17 | 16 | 


Reserved по af МІ 


re [E E — 
m 9 То То Те ее е Го Го Ге ES EHE ОС - 
ШЕГЕН ЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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€ UT 


те [ow mm 


i2c ctl 


Field Type | Set/Cle | Reset Description 
Name ar Value 
reserved | [31: NA Reserved 
21] 
stp_en [20] RW NA 0:i2c last byte transmit excute stop 
operation; 
1: i2c last byte transmit don't excute 
stop operation; 
Но af lvl RX FIFO data full threshold 
16] 


| 12] 
en 


пастел [пй [нт [л [s КСЕ 


empty_int |М [m | о fifo empty intrupt enable 
en 


I2c_dvd_ RW NA SCL frequency calculation modifies 
opt option. 
1: (freq_i2c/4*freq_scl ) - 
prescale 
0: (freq_i2c/4*freq_scl ) - 4 = prescale 
i2c_out_o | [7] RW NA Output Modify Option. 
pt 0: enable, 1 : no enable. 
i2c_trim_ Clock duty ratio modify option 
opt 1: fix w no fix. 


oss m = RW мел апр high speed mode 

ode 

i2c_mode | [3] i2c operation mode: 
1: i2c read operation; 
write operation; 


же [m [mw [а КИ 


IPC те sr qm p | i2c interrupt enable 
n 


---------- - 


6.20.5.2.2 І2С ADDR СЕС 
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га ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕІ 


Reserved 


Reserved i2c_device_address 


i2c_addr_cfg 


Field Type | Set/Clear | Reset Description 
Name Value 


eee mesmo [WA — o [nes — — — — 


i2c device | [7: 1] RW NA i2c device address 
_ address 


ewe: [й mo [а [о [Reed — — — — 


6.20.5.2.3 І2С COUNT 


ICNEREIEIEIEZEIEIJEIEIEIEREIEREIEZIUM 
НИ 


Reserved 
Te е 
Rest | о | о | о | о | о | о | о | о Торо [о о [ооо о 
| ви |15|1а |з | 12 | ни | по [о [е | у | е | 5 | 4 | з| 2 | 1т| о | 


i2c_count 


ее СОТ е | 


i2c_count 


Field Name Type | Set/Clear Reset Description 
Value 


еме memo [а — [o [шеш — — — 
acm Дио [mw [na |o ____| Reread or wre bytes count 


6.20.5.2.4 І2С ВХ 


0х0000000С і2с receive(0x000000xx) I2C_RX 
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SSE u s 
[Name | 22222 
| Туре | mm 
| Незе ИДЕ од С С Е С ВО И ОС ВОС ОЕ полита ОО ЕСЕ 


Е АСЕ ЕС ПА А ДС С ВБ С Е Е Е ЗА Е В 


Reserved i2c rx 


| Туре на Т - 
ШЕ sss 


i2c_receive 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыма [ee qe fo 


i2c rx [7: 0] 0x0000 ———A receive data 
00xx 


6.20.5.2.5 І2С TX 


съ 2122 Те 222 [ж [ле [8 [7 [ е 
C 


Reserved 
We [m 
Best | о | о | о | о | о | о | о | о [о о [о о [ооо о 
| ви |15|1а | 1з | 12 | рю [о | в | у | | 5 | 4 | з| 2 | 1т| о | 


Reserved i2c_tx 


еј e ОО 
веза е СОТ | 


i2c tx 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез рта [no m [o  — 
E Oe СИЕ став главе FTT c 


6.20.5.2.6 І2С STATUS 


Ee a e e e ик 


sda Be. BP 


EE - 1-1 т 2 ER = 
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fifo 
fifo 
i2c_status fifo_addr_w fifo_addr_r i2c_busy 
_full то bn 


| туре | е | ю | —— FE EEE 
| позе | о | о | о | о | о | о [о | о | о| о|о|о || [о ° | 


i2c_status 


Field Name Type | Set/Clear | Reset Description 
Value 


келеа Пета јао —w« —]9  — 
Ез IS IN e em -- 


dma rx req = CENE ех receive data request 
status 


fifo_af = NA fifo almost full base full 
threshold 

fifo_ae [16] NA 0х1 fifo almost empty base empty 
threshold 


тезш [AST [RO — [NA — [o основно БЕНЕН 
ШЕТЕН ПЕС: мао СЕ 
moar |: [Ro — [NA — |o асно reado 
юм [m [so sa — |o. [мз — — — 
Е | feo |a И ЕЕ 


i2c int [2] NA l2c interrupt status : 
1 : write or read operation 
finished interrupt. 
0: no interrupt. 
Write or read interrupt when 
whole write or read operation 
complete. The interrupt is set 
by hardware. The flag must be 
cleared by software. In order to 
clear the flag bit, "0" must be 
written to this bit. Writing a 1" 
to "i2c int" bit does not change 
value of the "i2c int". 


і2с rx ack [1] RW NA i2c received acknowledge 
value. The value is set by 
hardware. The flag must be 
cleared by software. In order to 
clear the flag bit, "0" must be 
written to this bit. Writing a '1' 
to "ас rx аск" bit does not 
change value of the 
"idc rx ack". 


[ams mp [Ro [s [с — [Pemoeiswokn | 
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6.20.5.2.7 I2C HSMODE CFG 


Cee o s [2 o ЕЗ |“ 2 T2 [7 [o T Г 


Reserved HS dividor1 


HS dividorO hs mode 


RW RW 
Peset | o | о | о | о | о | о | о | о [о [о [о [оро | о 


i2c_hs_mode_cfg 


Field Name Type | Set/Clear | Reset Description 
Value 


ыны ЕСЛИ СЗ [o ағ — 


HS dividor1 [23: 16] | RW HS mode dividor for auto 
reload to adjust clock divide 
factor map to 
i2c ` dividorO[23: 16] 

HS dividorO [15: 8] HS mode dividor for auto 
reload to adjust clock divide 
factor map to 
i2c dividorO[15:8] 


Dome [Up [RW WA [0 — |Memodehosois — — | 


6.20.5.2.8 І2С VERSION 


m Та o 2] [o [25 [4 T T2 Tz |» D e v | 
Dm Rem T] 


Reserved 


= n” 
Peset | о | о | о о | о | о [о [о о | о|о|о|о|ојој o | 
ENDISSE 


i2c version 
Type 


i2c version 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; СЕБЕ [RO [а |o [Reserves 
aves ПІЛГЕ [Ro [na [бв [TNsregsteriricates ie ` 
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Ета j шатты 


6.20.5.2.9 ADDR_DVDO 


en 2121212 2 212 |» Го [т [2 | 


i2c high dvdO 


Т 


| еве | о | о | о | o | о о [оо оо ES 
[ECC | ОЕ И RA Е а ЕЛЕЯ am 


i2c low dvdO 


ЕСТЕКЕЕЕЕНЕНЕНЕЕЕНЕНЕНЕН 


i2c dividorO 


Field Name Type в Reset Description 
Value 

i2c high dvdO [31: ый RW Охза clock high phase 
dividor[15:0],default is 
0x3D 

i2c low dvdO [15: 0] Ox3d clock low phase 
dividor[15:0],default is 
0x3D 


6.20.5.2.10 — ADDR рур 


ICHEREIEIEIEAEJESEREIEIEREIEIEIEARCN 
Pome fe 


i2c_high_dvd1 
Tre | ду NA “S | 


i2c_low_dvd1 


м 
пее lth PP) PP.) [| 


i2c_dividor1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


i2c high dvd1 [31: 16] | RW NA clock high phase dividor 
[25:16], default is 0x0 

i2c low dvd1 [15: 0] RW NA clock low phase dividor 
[25:16], default is 0x0 


Note: 
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Change the value of prescale register no need clock duty ratio modify .Due to the structure of the І2С 
interface, the controller uses “4*SCL” clock internally. 


Example: 
РОК = 26МН2, desired SCL = 100khz, I2c_dvd_opt=0 
Low level = (2* i2c_low_dvd+ 8)/26M; 

High_level = (2* i2c_high_dvd+ 8)/26M; 
Low_level > Tlow(min); 
High_level > Thigh (min); 
Low_level + High_level -1/100К; 

i2c low dvd =0х30; і2с high dvd =0x3D; 
Example: 
PCLK = 153.6MHz, desired SCL = 3.4M, 

i2c low dvd 20x10; i2c high dvd =0x04; 


РОК = 26MHz, desired SCL = 100khz, І2с dvd орі-1 
Low level = (2* i2c low dvd» 2)/26М; 
High level = (2* i2c high dvd« 2)/26M; 
Low level » Tlow (min); 
High level » Thigh (min); 
Low level + High level -1/100К; 
i2c low dvd =0x3B; іс high dvd =0x3B; 


6.20.5.2.11 ADDR STAO DVD 


се 2122 [| = [и [о [е [ |» о Г 


Reserved i2c_stao 


i2c_stao 


" 
пее et PPP PPP) || 


i2c_sta_dividor 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее sree [RO qe fo 


i2c_stao [25: 0] clock —F tSU STO 
phase counter num, default 
is 0х80 


6.20.5.2.12 ADDR_RST 
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ШІН ЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСЕЕЛІКІЕ 


Reserved 


ви е | о | о о е е оо 


i2c_rst 


Field Name Туре | Set/Cle | Reset Description 
ar Value 
эи [m [NA fo [Reed — 


6.20.6 Synchronizer implementation 

FIFO sync 

Тх fifo and rxf read and write clk is the same clock : i2c_clk; 
Txf FIFO ctrl width :8bit, txf FIFO ctrl depth:16; 


APB bus 


ifo ае | 
= > i2c_apb_wr_hold 
= > status reg | 


Rxf FIFO ctrl width :8bit, rxf FIFO ctrl depth:16; 
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fifo_af_r 


I2c slave 


rxf. realfull уу | 
| err ГС 


СЕЛІ 


6.20.7 Skew request check 


SC9832E Device Specification 


In this design, skew request is necessarily required to be checked, which is also need to take an 


attention in the following project developments. 


For example, the skew request between pad_out_i2c_scl and pad oe 12с scl is period of the faster 
І2с clock used in project (e.g. 6ns for 153.6МН2). This can constrain the balance of different paths the 
outputs go through, so does pad_out_i2c_sda and pad oe i2c sda. 


6.20.8 Programming Model 
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Configure І2с device 
address (i2c_addr_cfg) 


Configure 12с device 
address (i2c_addr_cfg) 


Write i2c send data to fifo 


(i2c_tx_register) 


Configure i2c_ctl, enable 
і2с 


Configure setup/hold 
time(addr_sta_dvd) 


Configure setup/hold 
time(addr_sta_dvd) 


write read 


Figure 6-126 DMA transmission mode 


6.20.8.1 100K mode program examples 
І2с сік: 26M 


Configure i2c device address by i2c_addr_cfg; 

Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

write і2с send dmatx to fifo for i2c data sending operation by write i2c_tx register; 
i2c_ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c_ctl register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and і2с count is 0x10 ,start 100k i2c 
write operation: 


i2c addr са 20x80; 

i2c count 20x10; 

write data to i2c tx register; 
і2с addr. dvdO =0x003D003D; 
і2с ctl -0х00088007; 


for example, configure i2c_addr_cfg to 0x80 and i2c_count is 0x10 ,start 100k і2с 
read operation: 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

read data to i2c_tx register; 
i2c addr dvdO =0x003D003D; 
i2c ctl 20x0008800f; 


От RON 


6.20.8.2 400K mode program examples 
І2с сік: 48M 
1. Configure i2c device address by i2c_addr_cfg; 
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6.20.8.3 
I2c_clk :153.6M 


6.20.8.4 


V0.9 


Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

Write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
i2c_ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c с! register, start i2c transmit; 


for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 „ай 100k i2c 


ор о № 


write operation: 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

write data to i2c_tx register; 
i2c addr dvdO =0x00100028; 
i2c ctl -0х00088007; 


HS mode program examples 


Configure i2c device address by i2c_addr_cfg; 

Configure i2c low/high phase and setup/hold time by addr_dvd and addr_sta_dvd; 
Configure i2c send or receive data count; 

Use i2c high speed mode, need configure 122 HSMODE_CFG; 

Write i2c send data to fifo for i2c data sending operation by write i2c_tx register; 
i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by 
i2c_ctlregister , i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and 12с count is 0x10 „ап 100k i2c 


OO BON 


writer operation: 


орог — 


i2c_addr_cfg =0x80; 
i2c_count =0x10; 

write data to i2c_tx register; 
i2c_hsmode_cfg=0x000a0209; 
i2c addr dvdO =0x00400078; 
i2c ctl =0x000d8417; 


DMA mode program examples 


Configure i2c device address by i2c_addr_cfg; 

Configure i2c low/high phase and setup/hold time by addr dvd and аааг sta dvd; 
Configure i2c send or receive data count; 

if use i2c high speed mode, need configure i2c HSMODE СЕС; 

write i2c send data to fifo for i2c data sending operation by write i2c tx register; 

i2c ctl to read or write by configure i2c ctl[3] , enable i2c and other options by i2c ctl 
register, i2c transmit start; 


for example, configure i2c_addr_cfg to 0x80 and i2c count is 0x10 ,start 100k i2c writer 


operation: 


i2c addr cfg 20x80; 

i2c count 20x10; 

dma write data to i2c tx register; 
i2c адай dvdO =0x003D003D; 
i2c ctl 20x00088707; 
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6.20.9 Programming Notes 


When change І2С control register configuration , SW should ensure: 
tx_fifo is real empty at first 

Then, rx_fifo is real empty 

Change І2С control register 


° op y 


DMA enable 

DMA should be configured first 
Program І2С control register; 
Write 12С с [0] at last 


° op ү 


6.20.10 Key Integration Points 


This IP cross only one domain. clk_i2c = PCLK 


6.20.11 Integration Diagram 


One high-level integration diagram is inserted in this section, and the connection should be highlighted. 


clk_i2c 
rst_i2c_n PRDATA 
PSEL int_reg_i2c 
PENABLE pad_out_i2c_s 
PWRITE рай ое 12с 5с 
PADDR pad ie i2c s 
PWDATA l2 C pad out i2c sda 
pad in i2c scl pad oe i2c sda 
pad in i2c sda pad ie 12с ѕаа 
ptest icg mode ата req i2c tx 
dma ack i2c tx dma req i2c r 


dma ack i2c rx 


6.20.12 Chip Interface 


Chip PAD interface is emphasized in this section. 


PAD Name Description Control Connection Information т || Connection Information in Sleep 
Signals Normal Mode Mode 


(SCL) for data НЕА 
1'b1 1'b1 


EE a Ee - 
| OUT || оса |) 101) 
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| sin | - | 


1'b1 1'b1 


6.20.13 Clocks and Resets 
This section describes the clock and reset signals. 


Table template 


Signal Name | Direction || — Description || Connection Information 
| _ СК 2с || Шри [| 12С device receiving sample clock || Connected from clock generating module. 


| 
rst_i2c_n Input Asynchronous reset for clk_i2c Connected from reset generating module. 
domain 
Rising edge must be synchronized with 
Active low clk_i2c 
| 


PCLK | мр || APB bus clock | Connected from APB bus 


PRESETn Input Asynchronous reset for APB clock PRESETn should be controlled by system 
domain reset and software reset. 
Rising edge of PRESETn should be 
synchronized in PCLK domain. 


Note: 


All required frequency of each clock should be provided in above table. 


6.20.14 Interrupt Requests 


This section describes the interrupt request signals. 


Signal Name | Direction | Description || Connection Information | 
га req i2c Interrupt request: Active high Connected to level-trigged interrupt 
controller 


Level output. After trigged, 
па reg i2c is kept high until SW 
clear it. 


па req i2c is generated in 
clk_i2c domain. 


6.20.15 DMA Requests 


This section describes the DMA request signals. 


Table template 


Signal Name | Direction || Description || Connection Information 
Dma receive data request status Connect from synchronize FIFO module 
Dma send data request status Connect from synchronize FIFO module 


idc rx | | | | 
x | | | | 
| (та аск 2c rx || — Input | Dmareceivedataack status || ConnectfromDMA || 
| dma аск і2с tx || ^ Input |) Dma send data request status || 7 СоппестотрМА ÍI 
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6.20.16 Bus Interfaces 


This section describes the bus interface signals, such as AHB, APB, Z-bus, etc. 


Table template 


Signal Name | Direction || Description | Connection Information | 


PENABLE Input APB enable Connected to APB bus — common signal 
Active high 
PSEL Input APB select Connected to APB bus — dedicated for this 
module 
Active high 


PWRITE Input APB write(active high) or read Connected to APB bus — common signal 
(active low) control 


PADDR[31:0 | inut [| АРВ address,32 bits width || Connected to APB bus - common signal || 
РМ/РАТА[31:0] || Input [|| APB write data, 32 bits width || Connected to APB bus - common signal | || 


PRDATA[31:0] APB read data, 32 bits width Connected to APB bus — dedicated for this | 
module 


6.20.17 Test Signals 


This section describes the production test signals. 


Table template 


Signal Name | Direction || Description || Connection Information 


ptest_icg_mode Input 12С clock gating signal for Connected with system ptest_icg_mode 
production test, in scan mode, this 
bit is used to open clock gates. 
Active low (when ptest_icg_mode 
== 1’b0, І2С clock is gated) 
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Figure 7-1 Audio subsystem architecture 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which containing a 
mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter (DAC) and additional 
analog circuitry: 


An extensive power-management unit with an internal voltage reference, four programmable 
LDOs is available to generate all required internal reference voltages, analog supply voltages 
required by the device, and microphone biasing voltage from the analog positive 3.6V to 4.2V 
supply. 

The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, as 
well as floating or mixing input signals. It also includes a digitally controlled stereo microphone 
preamplifier 

The device can cover operations from 8 KHz mono voice playback to audio stereo 48 KHz 
DAC playback 

The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume controls. 

The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10КО stereo lineout and 8Q differential speaker. 
These four output drivers can be programmable independently. 

The PA is Class-AB mode and Class-D mode optional. 

Extensive Register based control of power, input/output channel configuration, gains, effects, 
pin-multiplexing, and clocks is included, allowing the device to be precisely targeted to its 
application. 

Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
Programmable sampling frequency F Тог DAC: 8/9.6/11.025/12/16/22.05/24/32/44. 1/48/96 KHz 


The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP 
or CP access, interrupt control and DMA interface control logic. 

Except the VBC interface, all the other parts of the system together constitute the audio codec. Main 
clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 


V0.9 
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Three groups of 125 serial interface connect ADC/DAC of the audio codec with the VBC interface, two 
groups are for ADC channels, and the other is for DAC channels. The VBC interface is always the 
slave, while the audio codec part is the master. 


7.2 


7.2.1 


7.2.1.1 


V0.9 


Audio Codec 


Introduction 


Features 


Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low power 
process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask layers 
+1.8М (from 1.6V to 2.0V) power supply for the digital рап, +3.8V (from 3.6V to 4.2V) power 
supply for the analog part. 
Junction temperature range from -40°C to 100°C 
Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs with three micbias 
Four audio output drivers 
o > Сазз-АВ, optional Class-G stereo 160/320 single-ended headphone drivers 
o 160/320 differential receiver drivers 
o fully differential line outputs 
o  Class-AB mode and Class-D mode optional Power Amplifier (PA) 
Reduction of audible glitches systems 
o Pop reduction system 
о Soft mute mode 
Output short circuit protection 
Battery over voltage protection circuit with auto recovery 
Over temperature detection circuit 
Supports 26MHz main clock frequency 
Supports programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 
KHz 
Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 
Supports iis master interface for ADC decimation filter output and DAC interpolation filter input 
Supports both left and right channel for ADC and DAC path 
Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 
DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 
There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


Performances 


Stereo Audio ADC 

о Signal-o-Noise Ratio (SNR): 90dB A-Weighted 

o Total Harmonic Distortion (THD): -85dB 

о Dynamic Range (DR): 90dB 

o Power Supply Rejection Ratio (PSRR): 70dB@20Hz~2kHz 
Stereo Audio DAC 

о SNR: 100dB A-Weighted 

o THD: 80dB 
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o DR:100dB 
o PSRR: 70dB@20Hz-2kHz 
ADC digital gain range from -77.25-+18dB, 0.75dB step 
DAC digital gain range from -77.25-+18dB, 0.75dB step 
Two input Programmable Gain Amplifier (PGA) for three differential 
Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 
Audio output drivers' gain independently set 
o Headphone output gain range from -36-+9dB, 0.5dB step 
o Receiver output gain range from -36dB to +9dB with 0.5dB step 
o  Lineout output gain range from -27-+18dB, with 0.5dB step 
o PA output gain range from -24-+21dB, with 0.5dB step 
e Audio output drivers' typical output power 
e Headphone Class-AB or Class-G driver @3.3V: 25mW on 32Ohm load, 40mW on 16 Ohm 
load 
e Receiver driver @3.3V: 100mW on 32Ohm load, 200mW on 16 Ohm load 
• PAdriver @4.2V: 800mW on 80 load іп Class-D mode, 500mW on 80 load in Class-AB mode 


7.2.2 Electrical specifications 


7.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 7-1 Absolute Maximum Ratings 


[Framer — powmov реше м | 
App — |. ss — M — 
умешао | ss | 
eem me и qoem И 

ТЕТІ” losos | 
A НИ ИИ ЗА 


| Юзюоз 


AVDD36 – r— or VSSAO or -0.3 to 5 
VSSPA 
AVDDVB - AGNDVB or VSSAO or -0.3 to 5 
VSSPA 


VBATPA - AGNDVB or VSSAO ог |in асіме mode | — 
y —— ee ик 
Trama sss — — y — 
murmu. 
кол ПОНИ ТУНИ "А 
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Max Junction temperature, ТЈМАХ 125 


C 


Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the 
device. These are just stress ratings, and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure 
to absolute-maximum-rated conditions for extended periods may affect device reliability. 


7.2.2.2 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 7-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


Junction temperature TJ 


AVDD36, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3)(4) AVDDVB 


Output amplifier power supply (2)(3) VDDAO 


Digital power supply VDD 


Sampling frequency Fs 


MCLK frequency CLK26M 


e Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 
e Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
e Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
e Assuming a 20 mVpp ripple on analog power supplies (200 KHz sine wave). 

7.2.2.3 Required External Components 


The following table summarizes the external components required for a proper working of the device, 
except those used for the analog input and output signals: 


Table 7-3 Required External Components 


DESCRIPTION 


Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling capacitor 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 
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7.2.2.4 Electrical Characteristics 


7.2.2.4.1 ADC Channel 


Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement bandwidth 
20 Hz — 20 KHz, unless otherwise specified. 


Table 7-4 Electrical Characteristics – ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 
Full-scale input, single ended | 0 dB gain 
SNR, mic inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 
SNR, line inputs (2)(3) 0 dB gain 
21 dB gain 
36 dB gain 


Dynamic range, mic inputs 0 dB дат 


(S)(4) 


21 dB gain 


Dynamic range, line inputs 0 dB gain 


(S)(4) 


21 dB gain 
THD, mic inputs (3)(5) 0 dB gain 
THD, line inputs (3)(5) 0 dB gain 
PSRR, differential input (6) 20Hz-2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs 0 dB gain 


Includes 10pF for ESD, 
bonding and package pins 
Input capacitance capacitances 


Input bypass 
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PARAMETER CONDITIONS 


Bias voltage 


The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 

All performance measurements done with 20 KHz low-pass filter and, where noted, A- 
weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 

Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the 
input short circuited, with 60dB added to compensate the small input signal, measured A- 
weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to 
the rms value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Channel separation for any input connected to the ADC left channel and any other input 
connected to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left 
(right) channel, right (left) channel input short, the ratio of the rms output level of the right (left) 
channel to the left (right) channel. 


Table 7-5 Electrical Characteristics — Micbias Part 


Programmable 
settings, 1 kO load 


Current sourcing 


Power supply rejection ratio 


7.2.2.4.2 DAC Channel 


Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 16-bit audio data, measurement bandwidth 
20Hz – 20kHz, unless otherwise specified. 


PARAMETER CONDITIONS MIN TYP 
HEADPHONE OUTPUTS 


Table 7-6 Electrical Characteristics - DAC Channel Analog Part 


2 


Full-scale output voltage 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


V0.9 


3 dB gain, 160 load 
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Vout=600mVrms 


Vout=30mVrms 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz~2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 32Q load 


3 dB gain, 32Q load 


0 dB gain, 16Q load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
LINE OUTPUTS 


Full-scale output voltage 


0 dB gain, 10kO load 


3 dB gain, 10kO load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 
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Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


0 dB gain, 8Q load 


9 dB gain, 80 load 


Output power 


0 dB gain, 8Q load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po-200mW 


9 dB gain, 80 load, 
Po=300mW 


0 dB gain, 80 load, 
Po-200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain, 8Q load 


AUDIO PA OUTPUTS (Class-D Mode) 


Full-scale output voltage 


0 dB gain, 8Q load 


9 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 
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9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 
Idle noise (7) 0 dB gain, 80 load 
HP AMP OUTPUTS (Class-G Mode) 
Output Offset Voltage 
Output Power THD+N <= 1%, R=16 
THD+N <= 1%, R=32 


SNR (A-Weighted) 


1) Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the 
input short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio 
analyzer. 

2) All performance measurements done with 20 KHz low-pass filter and, where noted, A- 
weighted filter. Failure to use such a filter may result in higher THD+N and lower SNR and 
dynamic range readings than shown in the Electrical Characteristics. The low-pass filter 
removes out-of-band noise, which, although not audible, may affect dynamic specification 
values. 

3) A-weighted, 1 KHz sine wave (9 Full Scale —40dB. The specified value is extrapolated by 
adding 4088 to the measured SNR. 

4) Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 
first harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to 
the rms value of the signal. 

5) 1KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

6) Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC 
right (left) channel, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 

7) Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 


7.2.3 Reference Pin Description 
[PmNo. [Name [туре | Description | 
(Audio) HEADMIC_IN | Head set MIC detect input 
AUXMICP | Auxiliary MIC positive input 
AUXMICN | Auxiliary MIC negative input 
HEADMICP | Head set MIC positive input 
HEADMICN | Head set MIC negative input 
MICP | MIC positive input 
MICN | MIC negative input 
АШ | Line in input signal 
AIR1 | Line in input signal 
HEADMICBIAS 
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MICBIAS O MIC bias output signal 
AUXMICBIAS O Auxiliary MIC bias output signal 
AORP O Line out signal 

AORN O Line out signal 

VREFN | Audio ADC reference 

VCMI 

VCOM IO Audio VCOM signal 

AGNDVB G Audio analog Ground 

AVDDVB P Audio analog power 

VBAT_AUDIO P Supply for audio codec 

VDDAO P Audio driver power 

HEAD РІ O Head phone L output 

VSSAO G Audio driver Ground 

НЕАО РН O Head phone R output 

EARN O Earphone output N 

EARP O Earphone output P 

AVDDPA P Audio PA LDO output 

VBATPA P Supply for audio PA 

PA_OUTP O Audio PA output P 

PA_OUTN O Audio PA output N 

AVSSPA G Audio PA ground 

VSS G Audio Ground 

AUD_DASYNC IO Digital audio DAC bits streams control 
AUD_DADO | Digital audio DAC bits streams data 
AUD_DAD1 | Digital audio DAC bits streams data 
AUD_ADSYNC IO Digital audio ADC bits streams control 
AUD_ADDO O Digital audio ADC bits streams data 
AUD_DANGR 

AUD_DANGL 

AUD_SCLK IO Digital audio bits streams control clock 
HEAD DRO Г O Headphone drvie output Left 
HEAD_DRO_R O Headphone drvie output Right 
HEAD_AMPG_INL | Headphone Class-G input Left 
HEAD_AMPG_INR | Headphone Class-G input Right 
AMPG_VCOM G 

CPVDD P Power supply for Class-G 

CPGND G Ground for Class-G 

CPNEG P Negative supply for Class-G 
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CAP P IO Charge pump flying cap (1uF) positive terminal 
CAP_N IO Charge pump flying cap (1uF) negative terminal 
7.2.4 Aud_top 
7.2.4.1 Overview 
AUD subsystem is the digital part of Audio codec.. 
V0.9 
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BaseBand PMIC 
adi_mst }++--- adi slv - > aud cfga 
aud top 
1150 
1151 DAC РАТНО 
> > DAC DAC 
1152 DAC РАТНІ ТХ RX 
1153 
aud_ifd aud_ifa 
SPRD 
APB Analog 
— REG < Audio 
ADC ADC 
RX TX 
1150 
1151 ADC РАТНО 
<< — 
1152 ADC РАТН1 
1153 


Figure 7.2-1 Audio Chip Architecture 


7.2.4.2 Features 


е Supports 26MHz main clock Frequency 


е Supports programmable Fs for DAC : 96/48/44.1/32/24/22.05/16/12/11.025/9.6K/8 
KHz 


@ Supports programmable Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 
@ Supports 4 iis master interfaces for DAC /ADC channel 


@ Supports both dual channel for DAC and ADC path, each channel can be controlled 
independent. 


е Supports mute control for DAC channel 


е Supports 2 loop path for Audio test in Production test mode: loop include both Ddie 
and Adie, loop only in Adie 


е Supports DAC loop to ADC in Digital part in normal function mode 


7.2.4.3 Signal Description 


Signal Name Description 


clk_audif Main clock for audio interface transmitting, frequency should greater 
than 26MHz 


aud_da_sync Sync head for DAC serial bit stream 


aud да 90 DAC left channel serial bit stream 
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аша да а1 DAC left channel serial bit stream 


aud_ad_sync Sync head for ADC serial bit stream 


aud ad dO ADC serial bit stream, include 2 channel 


BaseBand PMIC 
aud_da_sy 

| = 
aud da dO 

— > 


aud аа 91 
ви 


clk_audif : 
aud_top — а audif | Codec Analog 
ud_ad_syn 
aud ad dO 
< — —— 
aud_ad_d1 
<< —— ——— 
Figure 7.2-3 Audio Interface 
aud_da_syn 
с 
clk_audif | | 
aud. da dO L8 Хъ X L1 X Lo X L3 Y L2 X L1 X LO L3 X L2 X L1 Хо 
еі R3 X R2 X R1 X ROX вз У R2 X R1 X RO R3 X R2 X R1 X R0 
aud_ad_sync 
aud ad di L1 LO X R1 RO X L1 LO X R1 RO L1 LO 
Figure 7.2-4 Audif timing diagram (6 pin mode) 
7.2.4.4 Function Description 
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7.2.4.4.1 AUD Digital Data Path 
L == 
(ү ”| "мем ы вы ы м ү DAL 
ET. 
ные | ” пир не s |” шм шш ho. DA R 
FIFO 
AA 
L < < а га 
ЕСІМ 15 SRC tN} 13 SINC | 25 MUX жа < Чо г. 
Hs}, 
ADO R 
DECIM 45 |“ | SRCIN413 "* | 510125 |“ мух [a E 
7.2.4.5 Control Registers 
7.2.4.5.1 Memory map 


base address: 


ЕСС 
[mmm АВ [SSS 
овом оон | | 
соме ова — | — — —  — — 
бис КУЛ — | — y 
ожа КУЛ ООО они 
mm ООО ООО 
бола ассо 
|ооис [pice | — — — — — 
mmm faoss Г SSS 
om [aura | 
omm дом [SS 
оно донос | — — -  — — 
ооо fauo omeen | oS 
wos meme | 
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а (Mame си 
сока focs | — — — j] 
оно  [pswwnon | — — — — — 


7.2.4.5.2 AUD Register Descriptions 


7.2.4.5.2.1 AUD TOP CTRL 
Description : AUDIO Digital Control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


Reserved 


SEE ж See 
| eset Е ОЕ НИ С В С В n n p о о ВИ ПЕ O t 
еа аа ааа 


ic DAC | ADC | DAC 


| Type | 


cE ИА 
S t алаша 


уш SINC_IN_SEL 0: adc sinc data from analog 
adc sdm data 
1: adc sinc data from dac sdm 
out 
: adc sinc data from D 


: adc path select 150 
: adc path select 151 
: adc path select iis2 
: adc path select iis3 


m —— 
m ` 
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3: dac path select iis3 


ADC_EN_R 0: adc path right channel 
disable 


1: adc path right channel 
enable 


DAC_EN_R 0: dac path right channel 
disable 
1: dac path right channel 
enable 


ADC EN Г 0: adc path left channel 
disable 
1: adc path left channel enable 
DAC EN Г 0: dac path left channel 


disable 
1: dac path left channel enable 


7.2.4.5.2.2 AUD CLR 
Description : AUDIO Digital Clear 


[mmm [иан — —_ L 
Са [и 2 |» [и [ж [ж [| [ж [я [и ее [л] 


Reserved 
Eme | 
| Reset ШИШ ИШИ ЕИ ЕИ И И С оли ОС И И И ЕИ 
Ж А ИЕЛЕЯЕ ЕИ ИЕШЕ RECS CERE L ЕКИ ЕЕ 


DAC | ADC 
Reserved .CL .CL 
R R 


кеа, [ek [mw [Reset Vane Дои — | 
[mee — ma | — L — —] 
сан Іш [wo — [s — [мы | 
лосова Jo — [w — e [kacma | 


7.2.4.5.2.3 AUD IIS CTRL 
Description : AUDIO IIS CONTROL 
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[moms [Ap s сте woe [| — 
са е Та [2 | [25 [2 Га Га 22 [9 [тэ [зв С 


Reserved 


А06 Ҹо 
ADC_IOWL DAC IOWL ADC | BE МО | DAC | BEC MO 


Field Name R/W Reset Description 
Value 
АРС 18 СКСАТЕ EN [15] "wo DAC iis dummy clock gate 
en 
DAC 18 CKGATE ЕМ [14] ae A ADC iis dummy clock gate 
en 


ADC BCLK POL [13] вм о | ADC BCLK polarity 
DAC BCLK POL [12] mw |0 _____ | DAC BCLK polarity 


DAC_SAMPLE_PHASE_SEL | [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
ADC_IOWL [10:9] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
DAC_IOWL [8:7] R/W 3 0: 16 bit word length 
1: 18 bit word length 
2: 20 bit word length 
3: 24 bit word length 
ADC IO MODE [6:5] RAN 0: iis mode 
1: dsp mode 
2: pcm mode 
3: reserved 


DAC IO MODE [4:3] 0: iis mode 
1: dsp mode 
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2: pcm mode 

3: reserved 
ADC_LR_SEL [2] R/W 0: low for left channel 

1: high for right channel 


DAC_LR_SEL [1] R/W 0: low for left channel 
1: high for right channel 
IIS CLKDIV MODE R/W 0: iis clk div 1 
1: iis ск ам 2 


7.2.4.5.2.4 DAC_SRC_CTL 


Description : AUDIO DAC SRC control 


СИСТ | —  —] 
са [s Те Та | а [2 = а Га [ж [ж m ее [зт Ге 


Reserved 


DAC_MUTE_DIV1_CTL DAC MUTE DIVO CTL DAC FS MODE 


Field Name R/W Reset Description 
Value 


DAC MUTE EN [15] R/W 0: disable mute 
1: enable mute 

DAC_MUTE_CTL [14] R/W 0: disable soft mute 
1: enable soft mute 

DAC MUTE ОМ1 СП. [13:10] R/W Dac mute counter1 
threshold, step is controlled 
by counterO 

DAC MUTE DIVO CTL [9:4] R/W 63 Dac mute соищего 
threshold 


DAC FS MODE [3:0] Dac src fs frequency : 

: 96K 

: 48K 

: 44.1K 

: 32K 

: 24K 

: 22.05K 

: 16K 
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7.2.4.5.2.5 DAC_SDM_CTLO 
Description : AUDIO DAC SDM controlO 


[mans [ac snn стизао — [| | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕСІ 
ruw—YSvattWt 


Reserved 


Field Name Reset Description 
Value 


СИИ СЕТИ ССОО ГЕННЕН 

Mau ет 
one som pow fra [aw — [o — meme — — _ 
xcsowno — |Ba [aw — [o — СЕ 
Е — me [aw [о [тетте 


7.2.4.5.2.6 DAC SDM CTL1 
Description : AUDIO DAC SDM control1 
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[тюз [Dacus стен сада [| — — — —] 
са [sr 2 [2 2r [29 [2 2222 [ [тэ [зв [зт [в 
ае нъ 


~ === 
nao |o [s [s| [o P [s |o | [o P [e [o | s [= 
Сева 


' Б 


Reserved 


k CO. amas 
ЕЕ ерер 


Field Name Reset Description 
Value 


mag [w fo 
DAC_SDM_SOFT_RST_R | DAC right sdm soft reset 
DAC_SDM_SOFT.RSTL ||] {вм |o ____| DAC eft ват soft reset 


DAC_SDM_TEST [7:0] R/W 8108 Test[7]: select test out ‚ог 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


7.2.4.5.2.7 ADC_SRC_CTL 


Description : AUDIO ADC SRC control 


[moss ЕС отаца оо 
са е Те Та а |e | а Га Е ЕС ЕС [тэ [зв [зт С 
rr rn n r r r a 


Reserved 
а: ңы, 0 
Be ee ees eee ШЕШЕ о (6 ОСИ 


Сен | = | та е е | п Со | » Те | 7 ее | |» | 2 То 
~ | w - 
ега LT TT Те С С 
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Field Name Reset Description 
Value 


С qm p 7 


ADC SRC N [3:0] — src upsample tap, 
Sample rate = N*4 


7.2.4.5.2.8 AUD_LOOP_TEST 


Description : AUDIO loop test control 


0x001C AUD_LOOP_TEST(reset 0x0120) 


[AUD_LOOP_TEsTireset 0x0120) | . Aa | 
| в |з | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 то | 16 | 17 | 16 | 


Reserved 


 — О ЕЕ n 
| Reset ЕН С ОЗ | | Е И НИ СИ ОВ ЕИ И И 
ЖЕЗ ПА Е СЕ ЕЕЕ ВЕЕТ ЕВ ОЗ a ЕВ ШЕШ Ж 


| Туре | 


Field Name Reset Description 
Value 


memes e o7 


LOOP FIFO AE LVL — loop fifo empty 
watermark 

LOOP_FIFO_AF_LVL [5:3] R/W 4 Audio loop fifo full 
watermark 


LOOP_PATH_SEL [2:1] R/W Loop path sel[0]: Audio 
loop loop fifo out left channel 
select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 

Loop path sel[1]: Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
dac right channel, 

1 : adc left channel loop to 
dac right channe 


AUD LOOP TEST Ig jaw j | Audio loop enable 
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7.2.4.5.2.9 AUD_STS0 
Description : AUDIO status 


зоо СООО ОО 
са Те Та | [o |» а Га Га Гаа [ o | s [зв [зт [в 
Dae == 


Reserved 


Reserved к. Em M Що. nA R ST_MUTE 


Field Name Reset Description 
Value 


ms [no | 
AUD INT MASK Me aT Aud int status after mask 


AUD INT RAW [3:2] Aud int source status: 
[3]: mute done status 
[2]: mute start status 
ST MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 


7.2.4.5.2.10 AUD INT CLR 
Description : AUDIO INT clear 
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СИТИ | 
са [s To 2 [2 [г [29 [2 Га [5 [2 [5 [9 | s [зв С 
r ara 


Twe и | 
Peset | В О пази ШЕ И ИҤИН n s s! ВИ икони о И 
В Е Е Е Е Е ЕВ Е РВ В ЕЕ ЕЕ АЕН КАЯ 


2 — 


Reserved 


a ~- 
Ger 


Field Name Reset Description 
Value 


ma [o —» 
AUD MUTE DONE INT CLR ae Mute done interrupt clear 
AUD_MUTE_START_INT_CLR oe «ЫШ Mute start interrupt clear 


7.2.4.5.2.11 AUD_INT_EN 
Description : AUDIO INT enable 


Usar as 
Са [и зо 2 [ж [ |» |» 2 [з [ж е а ее [л] 
ru ы 


Reserved 


env Е ЕЕ ЕВ ERR RR И ne ЕСН 8200 АЕ 


“ 


Field Мате R/W Reset Description 
Value 
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AUD_MUTE_DONE_INT_EN m | [wo Jo | Mute done interrupt enable 
AUD MUTE START INT ЕМ |0] |мо o  |Mutestartinterrupt enable 


7.2.4.5.2.12 AUDIF FIFO CTL 
Description : AUDIO Interface FIFO control 


[зоб Гарно аца во 
Fm [эт [ [2 [2 [27 [25 [25 ЕС [5 22 [9 [тэ [зв [зт С 
н 


| — m 
ве o [s ере P [s |o | ОС P o o| [> 
Сен | | та е е | п Со | » Те 7 |• | ellei ie 


Reserved 


Field Name Reset Description 
Value 


mew СИ С С 


ADC_FIFO_AF_LVL > 0] R/W AUDIF n— fifo write 
domain full watermark 


7.2.4.5.2.13 AUD DMIC CTL 


Description : AUDIO ADC DMIC control 


[mom Гаосонео AR mem uen) — [| — | 
са [sr Та [2 | [29 [2 [2 [5 [2 [4 [9 | s [зв С 
ru r rra 


Reserved 
pe 
Peset | О ООВ ИШИ ИЕ И И НЙ оси ОС ЕЕ ОИ Б ИС СИ 


wmo -_- > ЕКИ 


er 
ADC_DMIC_ 
Reserved с |- Reserved CLK MODE 
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—— k = 
Pues n [n о. 


ADC_DMIC_EN R/W — A enable 
0: disable 
1: = 


[ew [ы j ooo 
r... 


ADC_DMIC_LR_SEL [2] R/W DmicO left or right channel 
select: 
0: high for left 
1: high for right 


ADC DMIC CLK MODE [1:0] R/W 0: dmicO clock frequency is: 
6.5MHz 
1: dmicO clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4MHz 


7.2.4.5.2.14 DAC SDM DC L 


Description : AUDIO DAC SDM DC Low 


[mam — [ac Sou DeLeon ow [| | 
Cm [sTw]2 [wv ww |» 5 [2] [o | e 5 [7 [55] 
соса ооо зони 
е [8 
ЕЛЕНЕНЕНИНЕНЕНЕНЕНЕНИЕНЕНЕНЕНЕНЕНЕН 
a AHA NE а EMEN 


DAC_SDM_DC_L 


ве |o С ОС ОСЗ ОС ОС [o |o [e [5 | Ts 


1 


Field Name Reset Description 
Value 


su me L —— 
DAC SDM DC L [15:0] [RW |16h00 NEN sdm DC low 16 bit 
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7.2.4.5.2.15 DAC_SDM_DC_H 


Description : AUDIO DAC SDM DC High 


DAC SDM DC L(reset 0х0000) w 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm | Rm | 


Pe м... 
ЕЛЕНЕНЕНИНЕНЕНЕНЕНЕНИЛЕНЕНЕНЕНЕНЕН 
ШІН ЕЛЕЛЕНЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


Reserved 


Reserved DAC_SDM_DC_H 


Field Name Reset Description 
Value 


ына ms m | НН 
ER И“ 


7.2.4.5.2.16 AUDIF CTLO ADDR 


Description : AUDIF Control status 


[mew — [Amr сто ADDR nm —  — [ —  —  —] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛ 
[heme rr r 


Reserved 
| — m 
| reset ЕШ ШИШИ И ОКО ИЕ ИЕ И И n) t Ге ОСЗ ОСИ 
Еее =p 


AUD 


Reserved a | AD SYNC SEL ADC_FIFO_AF_LVL_ 


ODE 


ef 
Pret ое СА СЛАТИ С СИ ПСИ Pll 


ал m [зт | — | 
AUDIF_5P_MODE fe) jaw [|f | Audio interface pin mode 
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control 
1:5 pins 
0: 6 pins 


AD_SYNC_SEL [5:3] Adc sync delay select: 
0: 0 cycle 
1:1 cycle 


ADC FIFO AF LVL R eg |w м [хл Adc rx fifo almost full level 


7.2.4.5.2.17 ADC FIFO STS 
Description : ADC FIFO status 


0x0044 ADC FIFO STS(Reset 0x0200) 


м > ____ 
| ei зи 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 |17 |16, 


Reserved 


ADC_FIFO_ADDR_R ADC_FIFO_ADDR_W 


| Туре | 


„= Д EER 


ADC_FIFO_AF [10] IRO |a | ADC FIFO almost full signal 


Ge e Im шты" 
is no data in ADC FIFO 

[mo Fo ru w [m fo ___|то Таосввоваш | 

ADO Fro ADDRR [ra — |o [4m [ADO FIFO read acaos | 

(во FIFO кота mo — no — [a — [ADC FIFOwrieadcress — _ 


7.2.4.5.2.18 DAC_FIFO_STS 
Description : ADC FIFO status 
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[moos [ВАО тины — — [| — 1 
са е Та [2 27 [2 [2 222 [9 [тэ [зв [зт С 
rr rm 


Reserved 


DAC_FIFO_EMPTY_ IN УЋИ DAC FIFO real empty. There 
is no data in ADC FIFO 


DAC FIFO ADDR R ra te NN DAC FIFO read address 
DAC FIFO ADDR W | [3:0] по -— (ANN ° DAC FIFO write address 


7.2.4.5.2.19 AUDIF STS 


Description : AUDIF internal signal status, used for debug 


тюс — Га тава 
са е Та а |2 | » [= Га Га 22 Гао | » | [зт е 
r 


Reserved 


кше [пыт fo ою 


ADC_RX_DATA_RDY 110 If “1”, begin to receive data 
from A-die 
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7.2.4.5.2.20 AUDIF_RAW_STS 


Description : FIFO exception status 


[mam ТАС ЕСТ [| — —] 
са Г а е z 2 [ [ж [ж [2 Га ее е 
э шз 


Reserved 
т NNNM 
[Reset | О ОС СВ СЗ ЕД ВА Е То ОВ ДИ ОЗ ОСИ СО ОС ЗИ 
ПА ПАЛИ RERO CE ЕНЕ ERR COR ЗВ ЗИ ВЕ ВЕСЕ 


1 _ 


EX 


Field Name R/W Reset Description 
Value 

ADC FIFO UNDERFL STS | 1 110 When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC FIFO UNDERFL STS CLR 
can clear this bit. 

DAC FIFO OVFL STS 110 When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC FIFO OVERFL STS CLR 
can clear this bit. 


7.2.4.5.2.21 AUDIF RAW STS CLR 


Description : FIFO exception status clear 
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- Е 


Reserved 


| Туре | 


Field Name R/W Reset Description 
Value 
ADC_FIFO_UNDERFL_CLR | 1 WO ТО Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 
DAC_FIFO_OVFL_CLR WO 110 Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 


7.2.5 Codec Registers 


7.2.5.1 Memory Map 
AP base address for SC2731 codec: 0х4003 8700 


Table 7-7 Codec registers address mapping 


[omes — [wame — — [ош | 
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0x00E4 ANA_STS1 ANA_STS1 
0х00ЕВ АМА 5752 АМА 5752 


Ox00EC ANA_STS3 ANA_STS3 
0х00Ғ0 ANA_STS4 ANA_STS4 


7.2.5.2 Register Description 

ANA_PMUO 

ANA_PMUO 

e poleje e e eee e СЕ 
Name 
s ss 
rese |0 |o о fo |0 fo fo fo fo |0 о fo |0 |0 fo [o | 
ва [15 [14 Pra |12 | 11 | по [9 |8 |7 |6 |5 |4 [9 |2 |110 | 


> OD 
| > OD 
> © 20 


00 | 
| = OC's, O0 


| 
m| 
| 
4(,& O SU. о 2 
= = | 
=| 
=| = = 
је 


гтпо<ос! 
APrPmMZ0<0C! 
о >] 


| | 
хо mooci od 
т = 


oorworm 


то». опос|„оз 
2 тот 


оо 
2-10 
= 
тс! | 
zm Ci ZO S9 C. O D 
2! 
сто>оо 


=> 


КИ ЕЕЕ 
уре м [w м |w |w [RW ae W 
[Reset |0 |0 [o Jo [о jo [o Jo [о jo [o jo Jo јо [o Jo | 


ANA_PMUO 


Field Name Type 7% Reset Description 
Value 


[reserved = |131:16] эи qu Te — 


Ва AUD VB EN | [15] Audio -— VB enable signal 
0 = disable 1 = enable 


RG AUD VB NL |[14] RW NA Audio LDO VB prevent reverse flow 
EAK PD back power down signal 

0 = power up 1 = power down 
ВС. AUD VB EA | [13] |w |м [0 | Audio LDO VB EA load compensation 
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DBIAS_CTRL enable signal 

0 = disable 1 = enable 
RG_AUD_BG_IBI | [12] RW NA Audio Ibias enable signal 
AS_EN 0 = disable 1 = enable 
RG_AUD_VCM_E | [11] RW NA Audio VCMI enable signal 
N 0 = disable 1 = enable 
RG_AUD_VCM_B | [10] RW NA Audio VCOM Buffer enable signal 
UF_EN 0 = disable 1 = enable 
RG AUD SEL V RW NA Select VCMI to output enable signal 
CMI 0 = disable 1 = enable 
RG_AUD_VCMI_ RW NA VCMI fast charging enable signal 
FAST_EN 0 = disable 1 = enable 
ва AUD MIC1 | [7] RW NA Audio Microphone’ bias enable signal 
BIAS EN 0 - disable 1 = enable 
ва AUD MIC2 RW NA Audio Microphone2 bias enable signal 
BIAS EN 0 - disable 1 - enable 
RG AUD HMIC | [5] RW NA Audio Headset Micbias enable signal 
BIAS EN 0 = disable 1 = enable 


RG AUD HMIC | [4:3] RW NA Audio Codec Sleep mode select signal 
SLEEP EN 00 = disable 01 
= driver sleep enable 
10 = driver в AD/DA sleep enable 
11 = а! sleep 
RG_AUD_CP_EN | [2: 1] RW NA Audio Class-G charge pump enable 
control 
00 = disable 01 = 
positive voltage enable 
10 = negative voltage enable 11= 
positive & negative voltage enable 


ва AUD VB НР RW NA Audio LDO VB high performance 
_EN enable signal 
0 = disable 1 = enable 


ANA_PMU1 
0x00000004 ANA_PMU1(0x00004200) ANA_PMU1 


АМА PMUI | 
Нео 


Мате | Reserved 


ООО 
Кала с саса сас сиса си 
шаша 


в [в R 
RG_AU 
Name Я p Я AG_AUD_OP |в, G DcP |S Я Я D СР. 
_OSC A 
SS Е 
"Mr " 
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ЕЈ 
33" 


а ово D 
О ООРСОСООР! 
г | 
сезлосевов 
= 
= 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


eee “|е pa e у —  — — — 


RG AUD CP VI |[15] RW 
NOP9 EN 

RG AUD CP RE | [14] 

G 


RG AUD CP DI 
SCHG PD 


RG AUD CP CL 
K SEL 


RG AUD CP SS 
. EN 


Audio Class-G charge pump 
ОСОС EXT input select signal 


1=0.9V 
Audio Class-G charge pump regulated 
mode control signal 
0 = open loop mode 1 = regulated 
mode 
Audio Class-G charge pump discharge 
power down control signal 
0 = Vneg discharge 1 = Vneg do 
not discharge 
Audio Class-G charge pump oscillator 
clock select 


0 = inner osc 1 = outside 
clock in 


Audio Class-G charge pump oscillator 
frequency control 


000 = 320kHz 001 = 590kHz 
010 = 830kHz 011 = 1.06MHz 
100 =1.28MHz 101 = 1.5МН2 
110 = 2.1MHz 111 = Disable 


Audio class-G spread spectrum enable 
signal 


0 = disable 1 = enable 


RG_AUD_CP_SS | [7] Audio class-G spread spectrum reset 
_RST enable signal 
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RG_AUD_CP_SS : RW NA Audio class-G spread spectrum dither 
.F level select signal 

00 = 1.25% 01 = 3.75% 

10 = 8.75% 11 = 18.75% 


RG_AUD_CP_BY Audio class-G charge pump LDO 
PASS bypass mode control signal 


0 = LDO mode 1 = bypass mode 


RG_AUD_CP_LD Audio calss-G LDO EA load 
O_EADBIAS_CT compensation enable signal 


RL 0 = disable 1 = enable 
RG_AUD_CP_QU Audio charge pump quick start up 
ICK_PD power down signal 

0 = power up 1 = power down 
RG_AUD_CP_B Н Audio class-G charge pump band width 
W control signal 

00 = 40k 01 = 60k 

10 = 100k 11 = 150k 


ANA_PMU2 


э Тая [ole [= [а [зв [2 [ж] [a [в [в [зв [т Te 
r... 


Reserved 


о [о fe fo fo о о |0 о [о |0 fo fo fo fo [о | 
(15 | 14 |1з | 12 | п [зо [о |в |7 |6 |5 |4 Js |2 |1 о | 


ВС AUD PMUR2 {шш СР 


| > OD 


VIMVOOCI 


v 


[туре | 
| к 


ANA_PMU2 
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Field Name Type 5 Reset Description 
Value 


amet ааа pu T — 


ди. | AUD PMUR | [15:12] | RW — Reserved for future use 
[0] AUD_CP_NPULL_EN: Audio 
charge pump Мри! enable signal: 
Audio charge pump Npull enable signal 
0 = disable 1 = enable 


RG_AUD_CP_CC | [11:9] Audio Class-G positive voltage soft 
start up control signal 


000 = fastest start up 111 = 
slowest start up 


RG_AUD_CP_SH Audio Class-G short protection power 
PT_PD down signal 
0 = power up 1 = power 
down 


RG_AUD_CP_ET Audio Class-G ET soft start up mode 
_SOFT_MODE select signal (If 
RG_AUD_CP_VBATIN_EN=1, the 
value is always 0) 
0 = digital auto control 1 = analog 
auto control 


RG_AUD_CP_ST : Audio Class-G soft start up timer select 
ART_DLAY_S signal 


00 = 250us 01 = 500us 

10 = 1т5 11 = 62.5us 
RG AUD CP CS : Audio Class-G current limit power 
OFT_PD down signal (When 


VDD_CG_1V9>=2.4V, set to 01, 
otherwise set to 00) 


00 = positive & negative current limit 
power up 01 = positive current limit 
power down 


10 = negative current limit power down 
11 = positive & negative current limit 
power down 


RG_AUD_CP_EM Audio charge pump power MOS slowly 
ГЕМ open like dominoes enable signal 
0 = disable 1 = enable 


RG_AUD_CP_EM : Audio charge pump slew rate control 
LL 00/01 = fast 
10 = slow 11 = very slow 


ANA_PMU3 


0x0000000C ANA PMUS(0x000008D9) ANA PMUS 


ви __|з1 |30 |29 |28 | 27 |26 | 25 |24 |23 | 22 |21 | 20 |19 | 18 |17 | 16 | 
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Ты |o — 
Preset fo T- Te T- T fo T fo Jo fo Jo T Jo T fo си 
EN КС [re | о [eto поје |» [7 fo |5 | |з | КЛ fo 


Reserv 


Мато | Reser | BE AUS UV RG AUD VR | RG AUD VD | RG AUD VS 


ed = — EFP_V ACS_V PKAB V 
ты [m m — — m [т [т 
nez fo Jo [o [о T- Te T [о E-T- To ПЕ ПЕГИГИ 


ANA PMUS 


Field Name Type 27 Reset Description 
Value 


| геземед | [reserved _____| (1: 141 malo qu Te — 


RG AUD VB V [13: 9] Audio — VCM & LDO VB 
output voltage control bit (VB should be 
set larger than 3.0V) 

00000 -00011 = forbidden 

00100 = 3.0V 00101 = 3.025V 
00110 = 3.05V 00111 = 3.075V 
01000 = 3.1V 01001 = 3.125V 
01010 =3.15V 01011 = 3.175V 
01100 = 3.2V 01101 = 3.225\ 
01110 = 3.25V 01111 = 3.275V 
10000 = 3.3V 10001 = 3.325V 
10010 = 3.35V 10011 = 3.375V 
10100 = 3.4М 10101 = 3.425V 
10110 = 3.45V 10111 = 3.475V 
11000 = 3.5V 11001 = 3.525V 
11010 = 3.55V 11011 = 3.575V 
11100 = 3.6М 11101 - 11111 = 
forbidden 


in | AUD VREFP Audio VREF P output voltage control 
bit 
000 = 1.25V 001 = 1.3V 010 
= 1.35V 011 = 1.4М 
100 = 1.45V 101 = 1.5V 110 
= 1.55\/ 111 = 1.6М 
RG_AUD_VDACS | [5: 3] RW Audio DACS VCOM voltage control bit 
Ej 000 - 1.25V 001=1.3V 010 
= 1.35V 011 = 1.4М 
100 = 1.45V 101 = 1.5V 110 
= 1.55V 111 + 1.6М 
RG AUD VSPKA | [2: 0] Audio Class-AB PA VCOM voltage 
B_V control bit 
000 = 1.45V 001 = 1.5V 010 
= 1.55V 011 = 1.6V 
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100 = 1.65V 101 =1.7V 110 


= 1.75V 111 = 1.8% 


ANA_PMU4 

a a о [а [or les [a [= [ее [в bee 
Name 
Type [RO 
Reset |0 |o fo fo о о |0 fo fo fo fo |0 fo [o [o [o | 
ви |15/14|13|12 | п [то [ә |в |7 [e |5 |4 [s |2 |1 [o | 
RG AUD СР NEG. V 
ШИ АН м С 
[Reset ІШЕ ш шии л ш 


ANA_PMU4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


mem [espe w e ОИ 


RG AUD CP PO | [12: 6] Ox1b Audio Class-G charge pump positive 
S V voltage output level select 

0000000 = 1.87V 0000001 
1.86V 0000010 = 1.85V 
0000011 = 1.84V 

0000100 = 1.83V 0000101 
1.82V 0000110 = 1.81V 
0000111 = 1.80V 

0001000 = 1.79V 0001001 
1.78V 0001010 = 1.77М 
0001011 = 1.76V 

0001100 = 1.75V 0001101 
1.74V 0001110 = 1.73V 
0001111 = 1.72V 

0010000 = 1.71V 0010001 
1.70V 0010010 = 1.69V 
0010011 = 1.68V 

0010100 = 1.67V 0010101 
1.66V 0010110 = 1.65V 
0010111 = 1.64V 

0011000 = 1.63V 0011001 
1.62V 0011010 = 1.61V 
0011011 = 1.60V 

1001100 = 1.11V 1001101 
1.10V 1001110 = 1.09V 
1001111 = 1.08V 

1010000 = 1.07V 1010001 


мод 77 зргеаатит Communications, Inc., Confidential and Proprietary ^ 1612 of 2522 Spreadtrum Communications, Inc., Confidential and Proprietary 1612 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


1.06V 1010010 = 1.05V 
1010011 = 1.04V 


1110000 = 0.75V 1110001 
0.74V 1110010 =0.73V 
1110011 = 0.72V 


1110100 = 0.71V 1110101 
0.70V 1110110 =0.69V 
1110111 = 0.68V 


1111000 = 0.67V 1111001 
0.66V 1111010 =0.65V 
1111011 = 0.64V 


1111100 = 0.63V 1111101 
0.62V 1111110 =0.61V 
1111111 = 0.60V 


RG_AUD_CP_NE : Audio Class-G charge pump negative 
G_V voltage output level select 


000000 = -1.85V 000001 = - 
1.825V 000010 = -1.8V 
000011 = -1.775V 


000100 = -1.75V 000101 
1.725V 000110 = -1.7\ 
000111 = -1.675V 


001000 = -1.65V 001001 
1.625V 001010 = -1.6V 
001011 2 -1.575V 


001100 = -1.55V 001101 
1.525V 001110 = -1.5V 
001111 = -1.475\ 


010000 = -1.45V 010001 
1.425V 010010 = -1.4V 
010011 = -1.375V 


010100 = -1.35V 010101 
1.325V 010110 =-1.3V 
010111 + -1.275М 


011000 = -1.25V 011001 
1.225V 011010 =-1.2V 
011011 =-1.175V 


011100 = -1.15V 011101 
1.125\ 011110 = -1.1V 
011111 2 -1.075V 


100000 = -1.05V 100001 
1.025V 100010 = -1.0V 
100011 = -0.975V 


100100 = -0.95V 100101 
0.925V 100110 = -0.9V 
100111 = -0.875V 


101000 = -0.85V 101001 
0.825V 101010 = -0.8V 
101011 = -0.775V 

101100 = -0.75V 101101 
0.725V 101110 = -0.7V 
101111 = -0.675V 

110000 = -0.65V 110001 = - 
0.625V 110010 = -0.6V 
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Te [RO 
Preset fo Jo T- JoJo Jo JoJo Jo JoJo Joo Jo Jo fo 


|н [is [14 |1з 12 | п [ло [о |в |7 [e [s [4 [s [2 |1 [o | 


Reserv RG_AUD_MIC_BI | RG_AUD_HMIC_B 


ed 


w w 7 
ІІ fo о [о jo [o [o [o [о fi ІШ Гв jo hi 


ANA_PMU5 


Field Name Type 27% Reset Description 
Value 


Г Е ee 


ES | AUD PMUR | [13: 8] = == _ Reserved for future use 


RG_AUD_MIC_BI | [7: 4] Audio micbias/auxmicbias output 
AS_V voltage control bit 
(RG_AUD_MIC_BIAS_V[3] reserved 
for furture use, RG AUD VB V[4:0] = 
10000) 
000 = 2.2V 001 = 2.4V 010 = 
2.5V 011 2 2.6V 
100 = 2.7V 101 =2.8V 110 = 
2.9V 111 = 3.0М 
RG_AUD_HMIC_ | [3: 0] RW NA 0х5 Audio headmicbias output voltage 
BIAS V control bit 
(АО AUD HMIC BIAS V[S3] reserved 
for furture use, RG AUD VB V[4:0] - 
10000) 
000 = 2.2V 001 = 2.4V 010 = 
2.5V 011 =2.6V 
100 = 2.7V 101 = 2.8М 110 = 
2.9М 111 = 3.0М 


ANA_PMU6 


0x00000018 ANA_PMU6(0x00000004) ANA_PMU6 


[Bt — [зт | 20 |29 [ze | 27 | 26 |25 | 24 | 23 |22 |21 | 20 | re | ve |17 [16 | 
[Reserved _ | (0 O 


Reserved 
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l Е 


пега И: то тото i rC 9 [о | 


ANA_PMU6 


Field Name Type ~ Reset Description 
Value 


| геземед | | геземед _____| (1: 12] maje e T — 


RG_AUD_ADPG | [11: 8] Audio — & PGA ibias current control 
А | bit 
<3:2> control the ibias of the PGA 
00 = 5uA 01 = 3.75ЏА 10 = 
2.5uA 11 = 1.250А 
<1:0> control the ibias of the modulator 
00 = 5uA 01 = 3.75ЏА 10 = 
2.5ЏА 11 = 1.250А 


RG AUD DALR . Audio DAC low power mode enable 
LP EN signal 


0 = disable 1 = enable 


RG AUD PA 


г | 
пъ? 2 90 = 


2! 


RG AUD DAS | Audio DAC low power mode enable 
P EN signal 


0 = disable 1 = enable 


RG AUD CP LP : Audio Class-G charge pump low power 
„ЕМ mode enable signal 
00 = disable 01 = 
positive voltage low power mode 
enable 
10 = negative voltage low power mode 
enable (RG_AUD_CP_EMI_EN must 
set to 0) 
11 = positive & negative voltage low 
power mode enable 


RG AUD PA LP з [Rw |NA jo | Audio PA I/V sense low power mode 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1615 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


_EN enable signal 
0 = disable 1 = enable 


RG_AUD_PA_AB | [2: 0] RW NA 0х4 Audio PA class-AB mode Quiescent 

| current decreasing level 
000 = 3.0тА  00122.4mA 010 = 
2.0mA 011 = 1.8тА 
100 = З.ОтА 101 =2.4тА 110 = 
2.0тА 111 = 1.8тА 


ANA_PMU7 
0x0000001C ANA_PMU7(0x00004120) ANA_PMU7 


[ANA РМ? o 
—sFse<Eas.i3j3—; 


Name | Reserved 


"> ооо 
Reset |0 о о [o о о |0 о fo [o о [o [o о [o [o | 
ви _|15 [14 [13 | 12 | п [ло јо |в |7 |6 |5 |4 fs |2 |1 |0 | 


Бе 
RG AU | Ва AU 
Name | °Š RG AU | Ва AUD HP D Rcv | D RCV 
м [DHPI]| IF | iF 
ed = = 


me joi. m = == 
ses [o С e СА САС TETs To СО СА СА СА СИ 


АМА РМО7 


Field Name Type а Reset Description 
Value 


ms enim qe h — 


mj" C Uv IUCL aD 
| => | 
01 п1<0 20СЫ aD 
| | 
ЧО ГОРоОСОЛОСЋ 0 2 


Ва АЦО НР I [14: 13] | RW Audio headset — PA ibias 
current scale control 
00 = 0.5X 01 2 0.75X 
10 2 1X 11 = 1.25X 

RG AUD HP IF |[12:10] | RW Audio headset Class-G PA ibias 
current scale fine tune control 
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RG_AUD_HPBUF 
_IF 


RG AUD ROV | 


ва AUD ROV | 
F 


ва AUD ROV | 
F LS 


RG AUD RCV O 
PA CM OPT 


ANA РМИВ 


SC9832E Device Specification 


«2:1»: adjust third stage 

00 = 1X 01 + 1.5X 

10 = 2X 11 = 2.5Х 

<0>: adjust second stage 

0 = normal 1 = low power mode 
Audio headset Class-G PA LS fine 
tune level 

0 = 60ЧА 1 = 1200А 

Audio headset Class-G PA buffer ibias 
current scale control 

00 = 0.5X 01 =0.75Х 

10 + 1Х 11 = 1.25Х 


Audio headset Class-G PA buffer ibias 
current scale fine tune control 


0 = normal 1 = low power mode 


Audio receiver/earpiece Class-G PA 
ibias current scale control 


00 = 0.5X 01 = 0.75X 

10 + 1Х 11 = 1.25Х 

Audio receiver/earpiece Class-G РА 
ibias current scale fine tune control 


<1>: adjust third stage <0>: adjust 
second stage 


0 = normal 1 = low power mode 
Audio receiver/earpiece Class-G PA 
Pibias current LS fine tune level 

0 = 60ЧА 1 = 120ЏА 

Audio receiver/earpiece Class-G РА 
bandwidth select signal 

0 = хі 1 = х1/2 


e ЕЛИ [ole [= [а [ав [2 [ве [2 а [oe СС 
m [RO 
Preset fo T- Te T- T fo T [ojo [ojo T T5 T fo си 
а [ем ере је ј je ] Je fe | | || fo 


RG_AUD_VB_CAL RG_AUD_IBIAS_CAL RG_AUD_VCM_CAL 
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Field Name Type 77 Reset Description 
Value 


Г ero Ші (Б 


Audio — output voltage 
calibration signal 
00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 =-1.2% 


00001 
00011 
00101 
00111 
01001 
01011 
01101 
01111 


-9.2% 
-8.0% 
-6.7% 
-5.5% 
-4.3% 
-3.1% 
-1.8% 
-0.6% 


na | AUD VB СА | [15: 11] 
[10] RW 


Ва AUD IBIAS 


CAL EN 


ва AUD IBIAS _ 


CAL 


|| 


10000 = 0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 
11000 = 4.9% 
11010 =6.1% 
11100 = 7.3% 
11110 = 8.6% 


10001 = 0.6% 


10011 = 1.8% 
10101 =3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


AUDIO BG Ibias output current 
calibration enable signal 


0 = disable 


1 = enable 


AUDIO BG Ibias output current 


calibration signal 


00000 = -32% 
00010 = -28% 
00100 = -24% 
00110 = -20% 
01000 = -16% 
01010 = -12% 
01100 = -8% 
01110 = -4% 
10000 = 0 
10010 = 4% 
10100 = 8% 
10110 = 12% 
11000 = 16% 
11010 = 20% 


00001 = -30% 
00011 = -26% 
00101 = -22% 
00111 = -18% 
01001 = -14% 
01011 = -10% 
01101 = -6% 
01111 = -2% 
10001 = 2% 
10011 = 6% 
10101 = 10% 
10111 = 14% 
11001 = 18% 
11011 = 22% 
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11100 = 24% 11101 = 26% 
11110 = 28% 11111 = 30% 


RG_AUD_VCM__ |[4:0] RW NA 0x10 AUDIO VCM output voltage calibration 

CAL signal 
00000 = -9.8% 00001 = -9.2% 
00010 = -8.6% 00011 = -8.0% 
00100 = -7.4% 00101 = -6.7% 
00110 = -6.1% 00111 = -5.5% 
01000 = -4.9% 01001 = -4.3% 
01010 = -3.7% 01011 = -3.1% 
01100 = -2.5% 01101 = -1.8% 
01110 = -1.2% 01111 = -0.6% 
10000 =0 10001 = 0.6% 
10010 = 1.2% 10011 = 1.8% 
10100 = 2.4% 10101 = 3.1% 
10110 = 3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 
11010 = 6.1% 11011 = 6.7% 
11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.296 


ANA_PMU9 


0x00000024 ANA_PMU9(0x00008410) ANA_PMU9 


[et __|51 | 20 |29 [ze | 27 | 26 |25 | 24 [23 |22 |21 | 20 | re | ve |17 [16 | 
[Reseved _ 000-| 


Reserved 


Fe 
Reset |0 |0 о |0 о fo |0 fo fo |0 о [o |0 jo [о Jo | 
ви [15 | 14 [13 fie | п оф |в |7 |6 |5 |4 [з |2 |1 |0 | 


R 
G 
_A 
U 
D_ 
P 
Ва AUD CP POS СА | Вб AUD СР NEG СА | А | RG_AUD РА OVP СА 
O || 
V 
P_ 
C 
AL 
_Е 
М 
В 
Туре RW RW үү RW 
о јо [o [o [1 fo [о [o fo јо |4 [o [o [о [о | 
ANA_PMU9 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[mee — [mese [а | | — — _ 


RG_AUD_CP_PO | [15:11] | RW | 


5 СА. 
[10: 6] 


RG_AUD_CP_NE 
G_CAL 


RG_AUD_PA_OV 


Audio class-G positive voltage 


calibration signal 


00000 = -14.3% 
00010 = -12.5% 
00100 = -10.7% 
00110 = -8.9% 
01000 = -7.1% 
01010 = -5.4% 
01100 = -3.6% 
01110 = -1.8% 
10000 = 0 
10010 = 1.8% 
10100 = 3.6% 
10110 = 5.4% 
11000 = 7.1% 
11010 = 8.9% 
11100 = 10.7% 
11110 = 12.5% 


00001 
00011 


00101 


-13.4% 
-11.6% 
-9.8% 
00111 = -8.0% 
01001 = -6.2% 
01011 = -4.5% 
01101 = -2.7% 
01111 = -0.9% 
10001 = 0.9% 
10011 = 2.7% 
10101 = 4.5% 
10111 = 6.2% 
11001 = 8.0% 
11011 = 9.8% 
11101 = 11.6% 
11111 = 13.4% 


Audio class-G negative voltage 


calibration signal 


00000 = -14.3% 
00010 = -12.5% 
00100 = -10.7% 
00110 = -8.9% 
01000 = -7.1% 
01010 = -5.4% 
01100 = -3.6% 
01110 = -1.8% 
10000 = 0 
10010 = 1.8% 
10100 = 3.6% 
10110 = 5.4% 
11000 = 7.1% 
11010 = 8.9% 
11100 = 10.7% 
11110 = 12.5% 


0000 
0001 


0010 


1 = -13.4% 

1 

1 
00111 

1 

1 

1 


-11.6% 
-9.8% 
-8.0% 
-6.2% 
-4.5% 
01101 --2.7% 
01111 = -0.9% 
10001 = 0.9% 
10011 = 2.7% 
10101 = 4.5% 
10111 = 6.2% 
11001 = 8.0% 
11011 = 9.8% 
11101 = 11.6% 
11111 = 13.4% 


0100 
0101 


AUDIO VBAT_PA over voltage 


P_CAL_EN protection circuit voltage calibration 


enable signal 


0 = disable 1 = enable 


RG_AUD_PA_OV 
P_CAL 


Audio PA over voltage protection circuit 
voltage calibration signal 

00000 = -13.8% 00001 = -12.9% 
00010 = -12.1% 00011 = -11.2% 
00100 = -10.3% 00101 = -9.48% 
00110 = -8.62% 00111 = -7.76% 
01000 = -6.89% 01001 = -6.03% 
01010 = -5.17% 01011 = -4.31% 
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КЕЗ $РАЕАОТВИМ` 


SC9832E Device Specification 


01100 = -3.45% 
01110 = -1.72% 


01101 = -2.59% 
01111 = -0.86% 


10000 =0 

10010 = 1.72% 
10100 = 3.45% 
10110 =5.17% 
11000 = 6.89% 
11010 = 8.62% 
11100 = 10.3% 
11110 = 12.1% 


10001 = 0.86% 
10011 = 2.59% 
10101 = 4.31% 
10111 = 6.03% 
11001 = 7.76% 
11011 = 9.48% 
11101 = 11.2% 
11111 = 12.9% 


ANA_PMU10 


э pelje e ЕТ ЕТ а [Ге [в [в [в СЕЗА 
r. 


Name | Reserved 


w ОЕ ВИ 
„Peset ДВЕ СА ENDE CH и Со ЕШШ ЕИ UN а ГЕ 


ви [15 [14 [13 | 12 | п ло јо fs |7 |6 |5 [4 |з |2 |1 о 


RG_AUD_PMUR10 


БАГ ЫН ГЕСИГЕГЕСИГЕ 


ANA РМ/10 


Field Name Type _ Везе! Description 
Value 


коо ко Ган Ен 


Ва AUD РА 
_ОТР_Т 


RG_AUD_PA 
_OVP_V 


| 
"<ОР» VOC WP 


зо 
то < 


с! „ХО > b x clon 
т 


о та <О> зе clon 
от-чо<О> зе Ch, O 25 


m Z 


RG AUD PMUR | [15: 10] kamun; reserved for future use 
10 


RG_AUD_PA_OT 
P_PD 


Audio PA over temperature protection 
circuit power down signal 


0 = power up 1 = power down 
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RG_AUD_PA_OT Audio PA over temperature protection 
P_T circuit temperature select 


000: 10C -> -10С 001: 30С -> 10C 
010: 50C -> 30C 011: 70C -> 50C 
100: 90C -> 70C 101: 110C -> 90C 
110: 130C -> 110C 111: 150C -> 
130C 


RG_AUD_PA_OV Audio VBAT_PA over voltage 
P_PD protection circuit power down signal 


0 = power up 1 = power down 


RG_AUD_PA_OV AUDIO VBAT_PA over voltage 
P_VREFIN_EN protection circuit reference voltage 
input enable signal 


0 = disable 1 = enable 
RG_AUD_PA_OV Audio VBAT_PA over voltage 
P_THD protection circuit threshold select 
0=0.3V 1=0.6V 
RG AUD PA ОМ Audio VBAT PA over voltage 
PV protection circuit voltage select 
RG AUD PA OVP THD - 0/1 
000 = 5.8 -> 5.5/5.2 001 = 6.0 -> 
5.7/5.4 
010 = 6.2 -> 5.9/5.6 011 = 6.4 -> 
6.1/5.8 
100 = 6.6 -> 6.3/6.0 101 = 6.8 -> 
6.5/6.2 
110 = 7.0 -> 6.7/6.4 111 =7.2 -> 
6.9/6.6 


ANA_PMU11 


e Palaja ЕД ЕУ ЕТ ЕТ а [Гете [в [в СЕЗ 


о о о |0 о о [o о fo [o о [o [o | 
1з [12 |11 | поје |в |7 |в |5 |4 |з [2 |1 Jo | 


RG_AUD_DRV_O | RG_AUD_DRV_O 


о2 оор оос! 


R 
G 
ú _A 
U U 
D D_ 
P D 
A z R 
S V 
H ST 
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P_ 
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КЕЗ SPREADTRUM | SC9832E Device Specification 
Та ааъ 


Қ, 


Roset | | СЯ СОЯ СЯ СС са саса са папа га 


ANA_PMU11 


Field Name Type 7 Reset Description 
Value 


=== СИ qu T — 


ВС AUD PA SH | [15] RW n— PA output short to VBAT detect 
DET EN enable signal 
0 = disable 1 = enable 


RG AUD PA SL Audio PA output short to GND detect 
DET ЕМ enable signal 


0 = disable 1 = enable 
RG AUD PA SP Audio PA output P & N short detect 
N DET EN enable signal 
0 = disable 1 = enable 
RG AUD CP OC | [12:11] | RW Audio class-G CP over current 
P PD protection power down signal 


00 = all power up 

01 = DCDC EXT OCP power down 
10 = DCDC_GEN OCP power down 
11 = all power down 


RG AUD CP OC : RW Audio class-G CP over current 


Р 5 protection current select 
00 =1А 01 = 750тА 


10 = 500тА 11 = 250тА 


RG_AUD_DRV_S RW NA Audio Driver stop output enable signal 
TOP EN 0 - disable 1 = enable 


Ва AUD ОВУ О | [7:4] RW NA Audio Driver over current protection 
CP PD power down signal 
0 = power up 1 = power down 
«3» reserved for AOR & SPKR 
«2» for AOL & SPKL 
«1» for Receiver/Earpiece 
«0» for Headphone 
Ва AUD ОВУ О | [3: 0] RW NA Audio Driver over current protection 
CP S current select 
«3» reserved for Lineout R & SPKR 
(For Lineout 0 = 4mA, 1 = 6mA; For PA 
0 = 500mA, 1 = 700mA) 
«2» for SPKL 0 = 600mA, 1 = 900mA 
<1> for RCV 0 = 380mA, 1 = 500тА 
«0» for HP 0 = 130mA, 1 = 160mA 
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ANA_CLK0 
0x00000038 ANA_CLK0(0x00000000) ANA_CLKO 


ANA СО | 
Bt [зт | 20 |29 [2s | 27 | 26 |25 | 24 [23 |22 [21 | 20 | re | ve |17 [16 | 
[Reserved _ saa—O—əa: 


Reserved 


eee 
Reset |0 |0 о |0 о fo |0 fo fo |0 о fo |0 jo [о [o | 
іі [15 | 14 тз pie | п | поје |в |7 |6 |5 а fs Je си си 


> OD 
> OD 
OQ Cl. Q 


> OD 
> OD 
> OD 
> OD 


U 
D 
D 


сос! 
9 9 


= 2 Cl, OP 


о) 
Q OUOUgUCl, OAD 


г 
TAQ 


r^ 
r^ 


г | 


г | 
@ O — O 
стхоо>сос 
2 хо» сос 
2 хотоос 
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= g! 
г | 


Z m O> Z РОС |, oz 
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Z m А рес o x 


ДОХООРОС 
ГІ 
©тхоо TV 
ГІ 


m 


A^OomgooouoUou 


2! 


2тчо0! 
| г | 
Sim x ој УМОР оос. o 


| cl | 
2 по "= 0UOUUCHA (QJ 


Fer 
те 


2 тАО 2 пп 
г | 


Roset кє fo e e fo fo e С ОСИ СИ 


ANA_CLKO 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 
во pee 77 


RG AUD CLK S | [15] Audio clcok input select signal 
0 = CLK AUD 26M IN 1= 
CLK_AUD_PLL_IN 


RG_AUD_DIG_C | [14] Audio digital core clcok input enable 
LK_6P5M_EN signal 


ШЫ 
s: 
ШЫ 
BI 


0 = disable 1 = enable 


ва AUD DIG C | [13] Audio digital loop clcok input enable 
LK LOOP EN signal 


0 = disable 1 = enable 


RG AUD ANA C | [12] Audio analog core clcok input enable 
LK EN их 


= disable 1 = enable 


RG AUD AD CL [p] |w м jo | Audio analog ADC clock input enable 
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КЕЗ $РВЕАОТВИМ` 


RG_AUD_AD_CL 
K_RST 


RG_AUD_CP_CL 
K_EN 


RG_AUD_DCDC 
GEN_CLK_EN 


RG_AUD_DCDC 
MEM_CLK_EN 


RG_AUD_DCDC 
CORE_CLK_EN 


RG_AUD_DCDC 


SC9832E Device Specification 


0 = disable 1 = enable 

Audio analog ADC clock reset enable 
signal 

0 = disable 1 = enable 

Audio DAC clock input enable signal 
0 = disable 1 = enable 

Audio Class-G charge pump clock 
input enable signal 

0 = disable 1 = enable 

Audio DCDC GEN clock input enable 
signal 

0 = disable 1 = enable 

Audio DCDC MEM clock input enable 
signal 

0 = disable 1 = enable 


Audio DCDC CORE clock input enable 


0 = disable 1 = enable 


Audio switching charger clock input 


CHG_CLK_EN enable signal 
0 = disable 1 = enable 


RG_AUD_DRV_C | [3] RW NA Audio DRV clock input enable signal 
LK_EN 0 = disable 1 = enable 
RG_AUD_IMPD_ | [2] RW NA Audio IMPD clock input enable signal 
CLK_EN 0 = disable 1 = enable 

RG AUD CLKO [1: 0] w |NA Jo | reserved for future use 


ANA CLK1 
0x0000003C ANA CLK1(0x00000401) ANA CLK1 


ANA CIKI O 
Bt __|31 [30 |29 |28 | 27 | 26 |25 |24 [23 |22 |21 |20 |19 |18 [17 [16 | 
[Reseved _ 


Reserved 


Type 


ОР 
Peset В СВ GN ОД ЕВ ВВ ТИЕН ГИ 
5 E REM RSS шаша ВЕБ ВВ 


ва AU | RG AU | ВС AU 
D_DCD | D_DCD | D DCD | ва AUD СР 
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ANA CLK1 


Field Name Type 7 Reset Description 
Value 


=== СИС qu T — 


RG AUD AD CL | [14:13] | RW Audio l—— clock frequency select 
КЕ (based оп Fclk=6.5MHz) 
00 = Fclk 01/11 =Felk/3 
10 = Fclk / 2 


RG_AUD_DA_CL | [12: 11] Audio DAC clock frequency select 
K_F (based on Fclk=6.5MHz) 


00 = Fclk 01/11 =Felk x 2 
10 = РСК / 2 


RG_AUD_PA_CL | [10: 9] Audio PA clock frequency select 
K_F (based on ADC Clock) 

00 = 1/2 01 = 1/4 

10 = 1/8 11 = 1/16 


RG_AUD_DCDC DCDC GEN/MEM clock frequency 
GEN_CLK_F select (based on Fclk=6.5MHz) 


00 = Есік/4 01 = Fclk / 3 
10/11 = Fclk / 2 
RG_AUD_DCDC : DCDC CORE clock frequency select 
CORE CLK F (based оп Fclk=6.5MHz) 
00 = Есік/4 01 = Fclk / 3 
10/11 = Fclk / 2 
RG_AUD_DCDC Я DCDC CHG clock frequency select 
CHG_CLK_F (based оп Fclk26.5MHz) 
00 = Есік/4 01 = Fclk / 3 
10/11 = Fclk / 2 
RG_AUD_CP_CL : Audio Class-G charge pump clock 


КЕ frequency select (based on 
Есік-6.5МН2) 


000 = Fclk/32 001 = Fclk/16 
010 = Felk/12 011 = Есік/8 
100 = Fclk/6 101 = Fclk/4 
110-111 = not allowed setting 


ANA_CLK2 


e ЕЛИ ole [= [а [ав [s [ве [ее а [pole СЕ 
rs 


Name | Reserved 


Type [RO 
пи сри саиси e ти 
1 


15 |14 | из | 12 [1 | по [ә |в |7 |в jo |4 [з |2 |1 Jo | 
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ЕО СОС SEL 


т» ШИЕ lllo 
[Reset |0 Jo [o [o Jo [o [o jo [о [o jo [о |! jo [о Jo | 


ANA_CLK2 


Field Name Type oo Reset Description 
Value 


ms — qe pu qe h — 


RG AUD CLK P 2 Audio clock PN select — 

N_SEL RG_AUD_AD_CLK_F[1:0]=00 or 10 & 
RG_AUD_DA_CLK_F[1:0]=00, 
RG_AUD_CLK_PN_SEL) 


<0> CLK_AUD_DIG_6P5M <1> 
CLK_AUD_DIG_LOOP 

<2> CLK_AUD_AD 

CLK_AUD_DA 

<4> CLK_AUD_CP 
CLK_AUD_DCDCGEN 

<6> CLK_AUD_DCDCCHG 
CLK_AUD_DCDCCORE 


ANA CDCO 

охоооооас |ANA собором — 
so [29 |в [27 [25 [25 [2 [2 [г [ет [oo Ге De To Гей 

Reserved 


Ін (OR Е sss. 
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ANA_CDC0 


Field Name Type 2 Reset Description 
Value 


== E= qe s - 


RG AUD ADPG Audio ни & ADC Ibias power down 
A_IBUF_EN signal 


0 = power up 1 = power down 


RG AUD AD VR | | RW NA 0х1 Audio ADC VREF increasing by 1.5 
EFX1P5 times enable signal 


0 = disable 1 = enable 


ВО AUD ADPG | [13] RW NA Audio ADC PGAL enable signal 
AL EN 0 - disable 1 = enable 
RG AUD ADPG |[12] RW NA Audio ADC PGAR enable signal 
AR EN 0 - disable 1 = enable 


RG_AUD_ADPG [11:10] | RW NA Audio ADC PGAL bypass select signal 
AL_BYP 00 = normal input 01 = 
HEADMIC to ADCL 
10/11 = All disconnected 
RG_AUD_ADPG RW NA Audio ADC PGAR bypass select signal 
AR_BYP 00 = normal input 01 = 
HEADMIC to ADCL 
10/11 = All disconnected 


RG AUD ADL Е | [7] RW NA Audio ADCL enable signal 

N 0 = disable 1 = enable 
RG_AUD_ADL_R кы ADCL reset enable signal 
ST = disable 1 = enable 
RG_AUD_ADR_E | [5] Audio ADCR enable signal 

N 0 = disable 1 = enable 
RG_AUD_ADR_R | [4] RW NA Audio ADCR reset enable signal 
ST 0 = disable 1 = enable 


RG AUD AD SS Audio ADC spread spectrum enable 
_EN | 
0 = disable 1 = enable 
RG AUD AD SS Audio ADC spread spectrum reset 
_RST enable signal 
0 = disable 1 = enable 
RG_AUD_AD_SS : Audio ADC spread spectrum dither 
F level select signal 
00 = 5mV 01 = 7mV 
10 = 9mV 11 = 18mV 


ANA_CDC1 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1628 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9832E Device Specification 


СВМ СВЕТ [о [os [or [> [= [= [= [ет [в СЗС Е 
[Reeves CCS 


Reserved 


F 
Reset |o о о |0 о fo |0 fo fo |0 о fo |0 jo [о Jo | 
ви [15 [аа биз ло ти [то о fe |7 |в |5 |4 [3 |2 |1 |0 | 


RG AUD DALR | RG AUD DAS О 
OS D SD 

tye |В |В (|в [В В p 

уре Iw |w iw iw p 


Е 


ANA_CDC1 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


mud [а р | —— —— ——— —] 
RG AUD DAL E |[15] RW NA Audio DACL enable signal 
N 0 - disable 1 = enable 
RG AUD DAR E | [14] RW NA Audio DACR enable signal 
N 0 = disable 1 = enable 
RG AUD DAS E | [13] RW NA Audio DACR enable signal 
N 0 - disable 1 = enable 


P» 07 


R |А 
G |G 
А | А 


| 
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> сос! 
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29) > O DO CI, aD 
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2 пооо> оос. OD 


= 
= 
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RG AUD DAL P | [12] RW NA Audio DACL PN short enable signal 
N SHORT 0 - disable 1 = enable 

RG AUD DAR P | [11] RW NA Audio DACR PN short enable signal 
N SHORT 0 - disable 1 = enable 
RG_AUD_DAS P | [10] ВМ/ МА Audio DACS PN short enable signal 
N_SHORT 0 = disable 1 = enable 

ва AUD DALR RW NA Audio DACL/R dc offset enable signal 
OS EN 0 - disable 1 = enable 


RG AUD DAS О | [ам [ма |0 | Audio DACS dc offset enable signal 
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Ва AUD DALR Audio DACL/R dc offset trim bit 


OS D 0000 - 0 0001 - 
+1/32*VFS 0010 = +2/32*VFS 
0011 = +3/32*VFS 


0100 - 0111 = +4/32*VFS 


1000 =0 1001 = - 
1/32*VFS 1010 = -2/32*VFS 
1011 = -3/32*VFS 


1100 - 1111 2 -4/32*VFS 


RG AUD DAS O | Audio DACS dc offset trim bit 
S_D 0000 = 0 0001 = 
+1/32*VFS 0010 = +2/32*VFS 
0011 = +3/32*VFS 
0100 - 0111 = +4/32*VFS 
1000 - 0 1001 - - 
1/32*VFS 1010 = -2/32*VFS 
1011 = -3/32*VFS 


1100 - 1111 = -4/32*VFS 


АМА_СОС2 
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[эме sew ROA [o | —_ _ 
но AUD соса [nsa [Aw [ma [о [меесине | 


RG_AUD_HPL_E | [3] RW NA Audio Driver HPL output enable signal 
N (RG_AUD_CP_EN[1:0]=11) 

0 = disable 1 = enable 
RG AUD HPR E | [2] RW NA Audio Driver HPR output enable signal 
N (Ва AUD CP EN[1:0]211) 

0 = disable 1 = enable 


RG_AUD_HPBUF | [1] RW NA Audio Driver vcm buffer enable signal 
_EN (RG_AUD_CP_EN[1:0]=11) 
0 = disable 1 = enable 
RG_AUD_RCV_E RW NA Audio Receiver/Earpiece Driver 
N RCV_P/RCV_N output enable signal 
(RG_AUD_CP_EN[1:0]=1) 
0 = disable 1 = enable 


ANA_CDC3 


ГЕШЕЛЕЛЕЛЕЗЕАГЗЕЗЕЗЕЗЕЗЕЕЛЕЗЕЗЕЛЕЗ 
t”. s 


Reserved 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 
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КЗ $РВЕАОТВИМ` 


RG_AUD_PA_EN 


RG_AUD_PA_D_ 
EN 


RG_AUD_PA_DF 
ІСК ЕМ 


RG_AUD_PA_DF 
LCK RSL 


RG AUD PA DT 
RI FC 


RG AUD PA DT 
RI FF 


V0.9 


[15] 


[14] 


SC9832E Device Specification 


Audio Speaker PA (Driver SPKL) 
enable signal 


0 = disable 1 = enable 


Audio Speaker PA class-D mode 
enable signal 

0 = disable (CLASS-AB mode) 1 = 
enable(CLASS-D mode) 


Audio Speaker PA class-D mode 
switching frequency locking enable 
signal 


0 = disable 1 = enable 


Audio Speaker PA class-D mode 
switching frequency locking resolution 
select 


0-1Х 1-2Х 


Audio Speaker РА class-D mode 
switching frequency select 


000 = ЗЗОКН2 001 =490kHz 010 
=650KHz 011 =810KHz 


100 = 970КН2 101=1.12MHz 110 
= 1.27МН2 111 = 1.42МН2 


Audio РА class-D mode Switching 
frequency hopping level 


000000=0Hz 000001=1*2.5KHz 
000010=2*2.5KHz 
000011=3*2.5KHz 


000100=4*2.5KHz 
000101=5*2.5KHz 
0001 10=6*2.5KHz 
000111=7*2.5KHz 


001000=8*2.5KHz 
001001=9*2.5KHz 
001010=10*2.5KHz 
001011=11*2.5KHz 


001100=12*2.5KHz 
001101=13*2.5KHz 
001110214*2.5KHz 
001111215*2.5KHz 


010000=16*2.5KHz 
010001=17*2.5KHz 
010010=18*2.5KHz 
010011219*2.5KHz 


010100=20*2.5KHz 
010101=21*2.5KHz 
010110=22*2.5KHz 
010111=23"2.5КН2 


011000=24*2.5KHz 
011001=25*2.5KHz 
011010=26*2.5KHz 
011011=27"2.5КН2 
011100=28"2.5КН2 
011101=29*2.5KHz 
011110=30*2.5KHz 
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011111=31*2.5KHz 
100000=32*2.5KHz 
100001=33*2.5KHz 
100010=34*2.5KHz 
10001 1=35*2.5KHz 
100100=36*2.5KHz 
100101=37*2.5KHz 
1001 10=38*2.5KHz 
100111239*2.5KHz 
101000=40*2.5KHz 
101001=41*2.5KHz 
101010=42*2.5KHz 
101011=43*2.5KHz 
101100=44*2.5KHz 
101101=45*2.5KHz 
101110=46*2.5KHz 
101111247*2.5KHz 
110000=48*2.5KHz 
110001=49*2.5KHz 
110010=50*2.5KHz 
110011=51*2.5KHz 
110100=52*2.5KHz 
110101253*2.5KHz 
110110=54*2.5KHz 
110111=55*2.5KHz 
111000=56*2.5KHz 
111001=57*2.5KHz 
111010=58*2.5KHz 
111011=59*2.5KHz 
111100=60*2.5KHz 
111101=61*2.5KHz 
111110=62*2.5KHz 
111111=63*2.5KHz 


ВС AUD РА IS | [2] Audio PA current sense enable signal 
NS_EN 0 = disable 1 = enable 
RG_AUD_PA_VS | [1] RW NA Audio PA voltage sense enable signal 
NS_EN 0 = disable 1 = enable 

RG AUD PA VS RW NA Audio PA voltage sense gain control 
NS G 0 = -6dB 1 = -12dB 


АМА СОС4 
0x0000005C ANA_CDC4(0x00009000) ANA_CDC4 


Bt __|31 |30 |29 |28 [27 | 26 | 25 |24 [23 |22 [21 |20 |19 | 18 [17 [16 | 
[Reseved | 


Name | Reserved 


oa 
е О Ша С шаша ШЕШ ШЕШ С 
m fis ie fis ет fro fo pr qe s Jo fs fe dr СВ 


RG_AU | RG_AU I R — 
RG AUD PA RG AUD PA 
Мате | D PA |p РА | | вие = P E G AUD 
KSEL DEGSE = _A mE 
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ANA_CDC4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


=e poe qw Jo 


RG_AUD_PA_KS | [15: 14] | RW Audio РА class-D mode PWM Gain 
EL select 

00 = 1 0121.5 

10 2 1.67 1122 


RG AUD PA DE | [13: 12] Audio PA class-D mode PWM logic 
GSEL delay time select 


00 = 7ns 01 = 14ns 

10 =24ns 11 = 2915 
RG_AUD_PA_DE Audio Speaker PA class-D mode 
MI PD reduce EMI power down signal 


0 = power on EMI function 1= 
power down EMI function 


RG_AUD_PA_EM 5 Audio РА class-D output edge slew 

IL rate control 
000 = 2ns 001 = 4ns 010 = 6ns 
011 = 8ns 
100210ns  101212ns 110 = 14ns 
111 2 16ns 


RG AUD PA SS Audio PA class-D mode spread 
. EN spectrum enable signal 


0 = disable 1 = enable 
RG AUD PA SS Audio PA class-D mode spread 
_RST spectrum reset enable signal 
0 = disable 1 = enable 
RG AUD PA SS : Audio PA class-D mode spread 
F spectrum dither level select signal 
when PA_DTRI_F<1:0> = 00/01/10/1 1 
00 = 3.2%/1.6%/0.8%/0.4% 
01 = 9%/4.7%/2.3%/1.2% 
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10 = 22%/ 11%/5.5%/2.7% 
11 = 47%/ 23%/ 12%/ 6% 


Audio PA class-D mode spread 
spectrum 32k dither clock select signal 


0 = disable 1 = enable 


Audio PA class-D mode spread 

ӨТ spectrum dither clock divider select 
signal 
000 = 1 001 = 1/2 010 = 
1/4 011 = 1/8 


100 = 1/16 101 = 1/32 110 = 
1/64 111 = 1/128 


ANA_CDC5 
0x00000060 ANA_CDC5(0x00000000) ANA_CDC5 


Bt [зт | 20 |29 |28 | 27 | 26 | 25 | 24 | 23 |22 [21 | 20 | re | ve |17 [ v6 | 
[Reseved _ 


Мате | Reserved 


Type [RO 00000-24 
пенали пили пили пили пили ли ла р 


Мате RG AUD CDC4 
| 
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es С T T T С С To T С С С Са СЕ 


ANA_CDC5 


Field Name Type 225 Reset Description 
Value 
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RG_AUD_CDC4 [14: 11] и Reserved for future use 
RG_AUD_SMIC1 | [10] RW NA MIC to Audio ADC PGAL enable signal 
PGAL 0 = disable 1 = enable 
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RG_AUD_SHMIC HEADMIC to Audio ADC PGAL enable 
PGAL signal 


0 = disable 1 = enable 


RG_AUD_SLINLP Linein_L to Audio ADC PGAL enable 
GAL i 


0 = disable 1 = enable 


RG_AUD_SLINR Linein_R to Audio ADC PGAL enable 
PGAL i 


0 = disable 1 = enable 


RG_AUD_SMIC2 AUXMIC to Audio ADC PGAR enable 
PGAR i 


0 = disable 1 = enable 


RG_AUD_SHMIC HEADMIC to Audio ADC PGAR enable 
PGAR signal 


0 = disable 1 = enable 


RG AUD SLINLP Linein L to Audio ADC PGAR enable 
GAR signal 


0 = disable 1 = enable 


RG AUD SLINR Linein R to Audio ADC PGAR enable 
PGAR signal 


0 = disable 1 = enable 


RG AUD SHMIC | [2] RW NA Headmic button release depop signal 
_DPOP 0 = disable 1 = дерор 
ВС AUD РА SI | [1] Audio PA Current sense to ADC 
SNSAD enable signal 

0 = фзабје 1 = enable 
RG_AUD_PA_SV Audio PA Voltage sense to ADC 
SNSAD enable signal 

0 = фзабје 1 = enable 


ANA_CDC6 
0x00000064 ANA_CDC6(0x00000040) ANA_CDC6 


|і [зт [20 | 20 |28 | 27 |26 | 25 |24 |23 | 22 |21 | 20 [19 | 18 |17 [16| 
[Reseved 


Name | Reserved 


енш 
Reset |0 о о |0 о fo |0 fo fo |0 о fo |0 jo [о [o | 
НЕ p агии имали 


> OD 


Name bus RG AUD CDC6 
L 
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пега To Te s Te Te fo си 


ANA CDC6 


Field Name Type 77 Reset Description 
Value 


== = С 
oT У 


RG AUD SDALH RW NA Audio DACL to HPL enable signal 
PL 0 - disable 1 = enable 
RG_AUD_SDAR RW NA Audio DACR to HPR enable signal 
HPR 0 = disable 1 = enable 
RG_AUD_SDALR | [7] RW NA Audio DACL to Receiver/Earpiece 
CV enable signal 

0 = disable 1 = enable 


Ва AUD ROV | RW NA 0х1 Audio DACL output to 
DAC_S Receiver/Earpiece short power down 
signal 
0 = enable short 1 = disable short 
RG_AUD_SDAPA | [5] RW NA Audio DACS to PA enable signal 
0 = disable 1 = enable 
RG AUD SLINP [4] RW NA Audio Linein to PA enable signal 
A 0 = disable 1 = enable 
RG AUD SLINL [3] RW NA Audio Linein L to HPL enable signal 
HPL 0 = disable 1 = enable 
RG AUD SLINR [2] RW NA Audio Linein R to HPR enable signal 
HPR 0 = disable 1 = enable 
RG AUD HP LI [1] RW NA Audio Linein to HP issolation enable 
NEIN ISO signal 
0 = disable 1 = enable 
RG AUD SLINR RW NA Audio Linein L & Linein R to RCV 
CV enable signal 
0 = disable 1 = enable 


АМА СОС? 
0х00000068 АМА CDC7(0x00000009) АМА СОСТ? 


ви [31 [зо [29 | 28 | 27 |26 | 25 |24 |23 | 22 |21 |20 | 19 | 18 |17 [16| 
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Reserved 

"> до 

Ree Hee 
15 |та fis |12 | п (то јә |в |7 |6 |5 |4 Js |2 |1 [0] 


Name | Reserv D pu D pi D PHM RG AU | RG AUD AD | RG AUD AD 
ed um с У D PLIN | РСА С РСАВ С 


Tye [ROT СЕ few [w faw — "nw — jw — 
rese |0 |0 fo [o jo [o jo fo jo [o fo јо |1 [o jo | 


ANA CDC7 


Field Name Type 2 Reset Description 
Value 


| геземед | [31: 14] maje e e 


= | AUD_PMIC1 | [13:12] | RW n— to ADC PGA input resistor select 
00/10 = 20kOhm (0dB) 01/11 = 
10kOhm (6dB) 

RG_AUD_PMIC2 | [11:10] | RW МІС2 to ADC PGA input resistor select 
00/10/01/11 = 20kOhm (0dB) 


RG_AUD_PHMIC RW NA HEADMIC to ADC PGA input resistor 
select 
00/10 = 20kOhm (0dB) 01/11 = 
10kOhm (6dB) 

RG AUD PLIN [7: 6] RW NA Linein L/Linein R to ADC PGA input 
resistor select 
00/10 = 40kOhm (0dB) 01/11 = 
20kOhm (6dB) 

RG AUD ADPG | [5: 3] RW NA 0х1 Audio ADC PGAR Gain control 

AL_G 000 = -6dB 001 = 088 010 = 
6dB 011 = 12dB 
100 = 18dB 101 = 24dB 110 = 
30dB 111 = 36dB 

RG AUD ADPG | [2: 0] RW NA 0х1 Audio ADC PGAR Gain control 

AR_G 000 = -6dB 001 = 088 010 = 
6dB 011 = 12dB 
100 = 18dB 101 = 24dB 110 = 
30dB 111 = 36dB 


ANA_CDC8 
0x0000006C ANA_CDC8(0x00000000) ANA_CDC8 


Мате | Reserved 


ГАМА СВ | 
[Bt — [зт | 20 |29 |28 | 27 | 26 |25 | 24 [23 |22 |21 | 20 | re | ve |17 [16 | 
rss 
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ANA_CDC8 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[mee АТ [ROA С ООО 


RG_AUD_CDC7 [13: 6] RW NA Reserved for 
RG_AUD_LINEHP_G[1:0], 
RG_AUD_LINERCV_G[1:0] 
RG_AUD_DALR_ | [5: 4] RW NA Audio DACL & DACR output gain 
IG control bit 
00 = 0dB 01 = -0.75dB 
10 = -1.45dB 11 =-2.09dB 


RG_AUD_DAS | [3: 2] ШЕР Reserved for future use 
G 


RG AUD DAS R | [1:0] RW NA Audio DACS output gain control bit 
G 00 = 0dB 01 =-0.7388 
10 = -1.53dB 11 =-2.22аВ 


ANA_CDC9 


s 


Name | Reserved 


EZ ss'a O 
o ИН СА С Ой да и СО Е ee Ша С ГЕ 
|н [is | 14 |1з | 12 | п | то [о |в |7 |в [5 [4 |з [2 |1 о | 
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Pe [о [о [о То 
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Field Name Type 5 Reset Description 
Value 


ms — ОЗИМИ СИ СИНИ 


RG_AUD_SPK_G | [14:12] | RW Audio m Driver PGA Gain 
control 
For Class-D mode 
000 = OdB 001 = 3db 
4.5dB 011 = 6ав 
100 = 0dB 101 = 3db 
4.5dB 011 = 6ав 
For Class-AB mode, 
000 = OdB 001 = 3db 
4.5dB 011 = 688 
100 =-6dB 101 = -6db 
зав 011 = -ЗаВ 
RG AUD ROV G | [11: 8] RW NA Audio Receiver/Earpiece Driver 
ROV P/RCV N PGA Gain control 
0000 = 6dB 0001 = зав 0010 = 
088 0011 = -3dB 
0100 = -6dB 0101 = -9dB 0110 = 
-12dB 0111 = -15ав 
1000 =-18dB 1001 = -21а8 1010 = 
-24dB 1011 = -27ав 
1100 = -3098 1101 = -ЗЗаВ 1110 = 
-36dB 1111 2 mute 


RG_AUD_HPL_G | [7: 4] RW Audio Headphone PA left channel Gain 
control 
0000=12dB 0001- 988 0010 = 
бав 0011 = Зав 
0100 = 098 0101 = -3dB 0110 = 
-6dB 0111 = -9ав 
1000 =-12dB 1001 = -18а8 1010 = 
-18dB 1011 = -21ав 
1100 =-24dB 1101 = -279В 1110 = 
-30dB 1111 2 mute 

RG AUD. HPR G | [3: 0] RW Audio Headphone PA right channel 
Gain control 
0000 = 12498 0001- 9dB 0010 = 
6dB 0011-2 3dB 
0100 = OdB 0101 = -3dB 0110 = 
-6dB 0111 = -9ав 
1000 =-12dB 1001 = -1888 1010 = 
-18dB 1011 = -21ав 
1100 =-24dB 1101 = -279В 1110 = 
-30dB 1111 2 mute 


ANA_CDC10 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 
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RG AUD NG PA | [3] RW NA NG_PA enable control 
_EN 0 = disable 1 = enable 
RG_AUD_HP_DP | [2] RW NA Audio headphone de-pop enable 
OP_EN control 

0 = disable 1 = enable 


RG AUD HP DP | [1] RW NA Audio headset Class-G PA de-pop 

OP RES function improve resolution enable 
signal 
0 = normal resolution 1 = improve 
resolution 


RG_AUD_RCV_D RW NA Audio Receiver/Earpiece Class-G PA 
POP_EN de-pop enable control 
0 = disable 1 = enable 


АМА НОТО 


э peee ee [жж] [в [в [зе [т Te 
r 


Reserved 
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АМА НОТО 


тигт ии ————— headset insert detect circuit 
INS PD power down signal (VDD28=2.8V) 


0 = power up 1 = power down 
Ва AUD HEAD | [14: 13] | RW Audio Headphone jack type select 
INS TYPE (HEADSET L INT) 

00 = Tie High (Normal Open) 01 = 

Tie Low (Normal Closed) 

10 = No Spring 11 = 

forbidden 


ВС AUD HEAD _ Audio HEADSET_L_INT 200kohm pull 
L INT PU PD up power down signal 


0 = power up 1 = power down 


RG AUD HEAD Audio HEADSET L INT 200kohm pull 
L INT PU SEL up resistor select signal 


0 = 200kohm 1 = 100kohm 
RG AUD HEAD : Headphone insert HEADSET_L_INT 
INS_VREF detect circuit vref voltage select signal 
00 = 2.6V 01 = 2.3М 
10 = 2.0М 11=1.7V 


RG AUD BUT D [B] Jaw {ма jo | Audio headset button detect circuit 
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ET_PD power down signal 
0 = power up 1 = power down 


RG AUD HEAD . : Audio HEADSET L INT pull up 
LDET SEL resistor select signal 
00 = 5Mohm 01 = 3.75Моћт 
10 = 3.75Моћт 11 = 2.5Mohm 
Ва AUD HEAD | : Audio headset insert 


SDET HEADMIC ІМ DET detect voltage 
select signal (HEADMIC. BIAS-2.8V) 


Ва AUD HEAD | 


SBUT 


00 = 2.7V 


10 2 2.3V 


Audio headset button pressed detect 


01 2 2.5V 
1122.1V 


voltage select signal 
(НЕАОМЮ BIAS-2.8V) 


0000 = 1.0V 
0010 = 0.9V 
0100 = 0.8\ 
0110 = 0.7\ 
1000 = 0.6V 
1010 = 0.5V 


0001 = 0.95V 
0011 = 0.85V 
0101 = 0.75V 
0111 = 0.65V 
1001 = 0.55V 
1011 = 0.45V 


1100 = 0.4V 1101/1110/1111 = 
forbidden 


АМА HDT1 
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ANA HDT1 


Field Name Type 7 Reset Description 
Value 


== = s — 
Fer (елін [e 1 — temere — — 


RG AUD HEAD 
L INT PU AUTO 
. EN 


RG AUD PLGPD 
. EN 


Ва AUD GDET 
PU PD 


Ва AUD GDET 
PD SEL 


Ва AUD GDET 
PU SEL 


RG AUD HEAD 
GDET PD 


Ва AUD HEAD | 
SGDET 


ANA HDT2 


0x00000088 ANA HDT2(0x00000000) 


[11] 


[10] 


Audio HEADSET L INT pull up auto 
control enable signal 


0 = disable 1 = enable 

Audio headset plug out detect enable 
signal 

0 = disable 1 = enable 

Audio GND DET pull up power down 
signal 

00 = power up 01 = power down 
10/11 = high-z 

Audio GND_DET pull down resister 
select signal 

0 = 800Kohm 1 = 1kohm 
Audio GND_DET pull up resister select 
signal 

00 = 100Kohm 
10 = 500Kohm 


01 = 200Kohm 
11 = 1.5Mohm 
Audio headset ground detect circuit 
power down signal 

0 = 700K PDRES 1=1K PDRES 


Audio headset ground detect voltage 
select signal 


0000 = 1.ОМ 
0010 = 0.9V 
0100 = 0.8V 
0110 =0.7V 
1000 = 0.6V 
1010 = 0.5V 


1100 = 0.4М 
forbidden 


0001 = 0.95V 
0011 = 0.85V 
0101 = 0.75V 
0111 = 0.65V 
1001 = 0.55V 
1011 2 0.45V 
1101/1110/1111 = 


ANA HDT2 
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ANA_HDT2 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 
mp И 


RG_AUD_GDET_ Audio headset ground detect insert 
INSERT_EN alert signal mixed into 
AUD_HEAD_INSERT_2 enable signal 


0 = disable 1 = enable 
RG AUD HEAD | Audio headset ground detect insert 


INSERT 2 RST alert signal mixed into 
AUD_HEAD_INSERT_2 reset signal 


0 = normal work 1 = reset 


Ва AUD HEAD | Audio headset ground detect insert 
INSERT 2 INV alert signal mixed into 
AUD HEAD INSERT 2 reverse signal 


0 = 1 interrupt 1 = 0 interrupt 
Ва AUD HEAD | : RW NA Audio headset ground detect insert 
INSERT 2 STAT alert signal initial status signal 


US (AUD HEAD INSERT 2/AUD GDET 
INSERT) 


Ва AUD HEAD | [1:0] w |м Jo | Audio headset ground detect insert 
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INSERT 2 DEBO alert signal mixed into 
UNCE AUD HEAD INSERT 2 debounce 
signal 


00 = 10ms 01 = 20ms 
10 = 40ms 11 = 80ms 


АМА_НОТЗ 
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SEL 
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Field Name Type 279 Reset Description 
Value 


| геземед | [31: 12] эш qu T — 


RG AUD HPL O |[11] ———— HPL pull down enable signal 
UT. PDN 0 = disable 1 = enable 


20 


RG_AUD_HPR_O | [10] RW NA Audio HPR pull down enable signal 
UT_PDN 0 = disable 1 = enable 
RG_AUD_V2AD _ RW NA Audio signal input to AuxADC enable 
EN signal 

0 = disable 1 = enable 
ВС AUD HEAD | RW NA Headmic APP function enable signal 
APP. EN 0 = disable 1 = enable 
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RG AUD V2AD | [7: 4] Audio signal input to AuxADC select 

SEL 0000 = disable 0001 = 
HEADMIC_IN_DET 
0010 = HP_GND_DET 0011 = 
HP_L 
0100 = HEADSET L INT 0101 = 
AVDD VB 
0110  DCDC GEN 0111 
DCDC EXT 
1000 = VDD CP 1001 = 
MIC1_BIAS 
1010 = MIC2_BIAS 1011 
HEADMIC_BIAS 

2] 


RG_AUD_HEAD_ | [3: Headmic APP function Gain control 
APP_G 00 = 34dB (*50) 01 = 4088 (*100) 

10 = 43.5dB (*150) 11 = 46dB (*200) 
Ва AUD HEAD | : Headmic APP function frequency 
APP_P control 

00 = 100kHz 01 = 85kHz 

10 = 70kHz 11 = 60kHz 
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Field Name Type 5 Reset Description 
Value 


=== = — 


RG_AUD_IMPD_ 


ATE_CUR_EN 


RG_AUD_IMPD_ 


CUR_EN 


RG_AUD_IMPD_ 


BUF_EN 


RG_AUD_IMPD_ 


CHOP_EN 


RG_AUD_IMPD_ 


AD_EN 


RG_AUD_IMPD_ 


AD_RST 


RG_AUD_IMPD_ 


AD_SHORT 


RG_AUD_IMPD_ 


STEP I 


Ва AUD IMPD. 


STEP T 


Ва AUD IMPD ` 


REFR 


Ва AUD IMPD. 


R1 


ANA HDT5 
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[14] 
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Headset Impedance detect ATE — 
mode enable signal 


0 = normal mode 1 = ATE mode 


Headset Impedance detect CUR 
enable signal 


0 = disable 1 = enable 


Headset Impedance detect BUF 
enable signal 
0 = disable 
Headset Impedance detect CHOP 
enable signal 
0 = disable 


1 = enable 


1 = enable 
Headset Impedance detect ADC 
enable signal 


0 = disable 1 = enable 


Headset Impedance detect ADC reset 
enable signal 
0 = disable 
Headset Impedance detect ADC PN 
short enable signal 

0 = disable 1 = enable 


1 = enable 


Headset Impedance detect step select 
(128 steps) 


00 = 1.6uA 
10 = 0.4uA 


01 + 0.80А 

11 + 0.2uA 
Headset Impedance detect step time 
select (128 steps) 
00 = 0.25ms 

10 = 1ms 


01 = 0.5ms 
11 = 2т5 
Headset Impedance detect ref resistor 
select 
00 = 4k 
10 =1k 


01 = 2k 

11 =0.5К 
Headset Impedance detect measure 
resistor select 
000 = 5k 

010 = 20k 
100 = 80k 
110 = 320k 


001 = 10k 
011 = 40k 
101 = 160k 
111 = 640k 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


ТЕЛІ [эы [no m ЕН — — —  — 
[ NA 


Ва AUD IMPD. 
AD IBST EN 


Ва AUD IMPD. 
AD МСМ. SEL 


Ва AUD IMPD | [2] RW NA 
GDET EN 

Ва AUD IMPD | [1] RW NA 
LDET EN 

Ва AUD IMPD RW NA 
R500 EN 


ANA DCLO 
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Headset Impedance ADC current boost 
enable signal 


0 = disable 1 = enable 
Headset Impedance ADC common 
mode voltage select signal 

1 + ОМ 


Ground detect enable signal 

0 = disable 1 = enable 
Headphone left channel detect enable 
signal 

0 = disable 1 = enable 

500оһт resistor between 


HEAD_DRO_L and AMPG_VCOM 
enable signal 


0 = disable 1 = enable 
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0x00000098 ANA DCLO0(0x000008A2 
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Reserved 
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У ВС AUD VC 
Name | Reserved MI FAST DL 
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RG_AUD_D 
RV_SOFT_T 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


ЕЛІ — meme [а (ЕН OOS 


М 
RG_AUD_DCL_R | [10] 
ST 


RG_AUD_VCMI_ 
FAST_DLY_SEL 


RG_AUD_VCMI_ 
FAST_DLY_T 


Audio digital control logic enable signal 
0 = disable 1 = enable 

Audio digital control logic reset enable 
signal 

0 = disable 1 = enable 


VCMI fast charging auto control select 


00 = analog auto control 01 
= digital auto control 

10 = software control fast charging 

11 = software control finish fast 
charging 


VCMI fast charging delay timer control 
signal 

000 = Oms 001 = 0.06ms 

010 = 0.12ms 011 = 0.25ms 

100 = 0.5ms 101 2 1ms 

110 =2ms 111 = 4ms 
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RG_AUD_DRV_S | [4] RW NA Audio DRV soft start enable signal 
OFT_EN 0 = disable 1 = enable 


RG_AUD_DRV_S | [3: 1] Audio DRV delay timer control signal 
ӨРТІ 000 = Ous 001 = 30us 

010 = 60us 011 = 90us 

100 = 120us 101 = 150us 

110 = 180us 111 = 210us 


RG AUD DRV C Audio DRV soft start after power 
PDLY PD supply ready power down signal 


0 = power on 1 = power down 
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Field Name Type 2% Reset Description 
Value 
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RG_AUD_PACAL | [10] ИИ PA calibration clock input enable 
_EN signal 
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ПИЕ СЕ О ee ee 55 


RG_AUD_PACAL Audio PA PWM clock divider select 
_DIV signal 


00=1/128 01 = 1/64 
10 = 1/2566 11-11 


Ва AUD PA ОМ Audio VBAT_PA over voltage 
P_ABMOD_PD protection circuit mode change signal 


0 = enable Class-AB mode 1s 
keep the previous mode 


RG AUD PA OV : Audio PA over current protection circuit 
Р АВМОО Т mute timer control signal 


000 = Oms 001 = 1ms 
010 = 4ms 011 =16ms 
100 = 64ms 101 = 256т5 
110 = 1$ 111 = 4$ 
RG AUD PA OV Audio VBAT_PA over voltage 
P DEG EN protection circuit alert deglitch enable 
signal 
0 = disable 1 = enable 
RG AUD PA OV : Audio VBAT PA over voltage 


P DEG T protection circuit alert deglitch timer 
control signal 


000 = Oms 001 = 0.06ms 
010 = 0.24ms 011 = 1т5 
100 = 4ms 101 = 16т5 
110 = 64т5 111 = 256т5 


ANA_DCL2 
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_OCP_MUTE 
Т 


= | oo | 
с= aor ее Еа 


mm 
eal 


| | = | 
АА 
эм 


Spreadtrum Communications, Inc., Confidential and Proprietary мод 77 Spreadtrum Communications, Inc., Confidential and Proprietary — 1652 of 2522 


| т | 
т © Е 


This document contains information оп a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 
БЕН __ | “| 25 — 


i R |А x 


== e С са сиса С СС С С Foo са TE T- 


ANA_DCL2 


Field Name Type 7 Reset Description 
Value 


=== БИ qu T — 


RG_AUD_PA_OT | [12] RW — PA over temperature protection 
P_DEG_EN circuit alert deglitch enable signal 
0 = disable 1 = enable 


RG AUD PA OT : RW Audio PA over temperature protection 
Р DEG Т circuit alert deglitch timer control 
signal 


000 = Oms 001 = 0.06ms 

010 = 0.24ms 011 = 1т5 

100 = 4ms 101 = 16т5 

110 =64ms 111 = 256ms 
RG_AUD_PA_OT Audio PA over temperature protection 
Р МОТЕ ЕМ circuit mute enable signal 

0 = disable 1 = enable 


RG_AUD_PA_OC Audio PA over temperature protection 


P_DEG_EN circuit alert deglitch enable signal 
0 = disable 1 = enable 


RG_AUD_PA_OC | Audio PA over temperature protection 
Р DEG T circuit alert deglitch timer control 
signal 


000 = Oms 001 = 0.06ms 

010 = 0.24ms 011 = 1ms 

100 = 4т$ 101 = 16т5 

110 = 64ms 111 = 256ms 
RG AUD РА ОС Audio PA over current protection circuit 
P MUTE PD mute power down signal 

0 = enable mute 1 = disable mute 
RG AUD PA OC Н Audio PA over current protection circuit 
Р МОТЕ Т mute timer control signal 

000 = Oms 001 = 1ms 

010 = 4ms 011 = 16ms 

100 = 64ms 101 = 256ms 

110 = 1$ 111 = 4$ 


ANA_DCL3 


0х000000А4 ANA_DCL3(0x00000DCD) ANA_DCL3 
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Reserved 
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RG_AUD_CP_POS_LV 


ANA_DCL3 


Field Name Type 27 Reset Description 
Value 


=== СИ pu T — 


RG AUD CP VR |[15: 14] | RW Audio — charge pump reference 
EF AUTO PD voltage autio control power down 
signal 
00 = hardware auto control 01 
= fixed high voltage input mode 
10 - fixed low voltage input mode 
11 = software control 


RG AUD CP PO | [13: 7] Ox1b Audio Class-G charge pump positive 

S HV high voltage output level select 
(recommend 1.6V setting when 
VDD CG 1V9-1.85V) 
0000000 = 1.87V 0000001 
1.86V 0000010 = 1.85V 
0000011 = 1.84V 
0000100 = 1.83V 0000101 
1.82V 0000110 = 1.81V 
0000111 = 1.80V 
0001000 = 1.79V 0001001 
1.78V 0001010 = 1.77V 
0001011 = 1.76V 
0001100 = 1.75V 0001101 
1.74V 0001110 = 1.73V 
0001111 = 1.72V 
0010000 = 1.71V 0010001 
1.70V 0010010 = 1.69V 
0010011 = 1.68V 
0010100 = 1.67V 0010101 
1.66V 0010110 = 1.65V 
0010111 = 1.64V 
0011000 = 1.63V 0011001 
1.62V 0011010 = 1.61V 
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S_LV 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 


SC9832E Device Specification 


0011011 = 1.60V 


1001100 = 1.11V 1001101 
1.10V 1001110 = 1.09V 
1001111 = 1.08V 


1010000 = 1.07V 1010001 
1.06V 1010010 = 1.05V 
1010011 = 1.04V 


1110000 = 0.75V 1110001 
0.74V 1110010 =0.73V 
1110011 =0.72V 


1110100 = 0.71У 1110101 
0.70V 1110110 =0.69V 
1110111 = 0.68М 


1111000 = 0.67V 1111001 
0.66V 1111010 =0.65V 
1111011 = 0.64V 


1111100 = 0.63V 1111101 
0.62V 1111110 =0.61V 
1111111 = 0.60V 


Audio Class-G charge pump positive 
high voltage output level select 
(recommend 1.1V setting when 
VDD CG 1V2-1.2V, 0.8V setting 
when VDD СО 1У2-0.85У) 


0000000 = 1.87V 0000001 
1.86V 0000010 = 1.85V 
0000011 = 1.84V 


0000100 = 1.83V 0000101 
1.82V 0000110 = 1.81V 
0000111 = 1.80V 


0001000 = 1.79V 0001001 
1.78V 0001010 = 1.77V 
0001011 = 1.76V 


0001100 = 1.75V 0001101 
1.74V 0001110 = 1.73V 
0001111 = 1.72V 


0010000 = 1.71\ 0010001 
1.70V 0010010 = 1.69V 
0010011 = 1.68V 


0010100 = 1.67V 0010101 
1.66V 0010110 = 1.65V 
0010111 = 1.64V 


0011000 = 1.63V 0011001 
1.62V 0011010 = 1.61V 
0011011 = 1.60V 


1001100 = 1.11V 1001101 
1.10V 1001110 = 1.09V 
1001111 = 1.08V 


1010000 = 1.07V 1010001 
1.06V 1010010 = 1.05V 
1010011 = 1.04V 
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1110000 = 0.75V 1110001 
0.74V 1110010 =0.73V 
1110011 = 0.72V 


1110100 = 0.71V 1110101 
0.70V 1110110 =0.69V 
1110111 = 0.68V 


1111000 = 0.67V 1111001 
0.66V 1111010 =0.65V 
1111011 = 0.64V 

1111100 = 0.63V 1111101 
0.62V 1111110 =0.61V 
1111111 = 0.60V 


ANA_DCL4 


ENNEXEJEXEIEREJEREJEREJERCICIEIEAES 


tm 
neo JoJo T- T С T T5 T5 ro T fo си 
ЕЛИЙ С ЕЛЕНІЛ ШЕНІНЕ To |5 | 15 T2 | fo 


ЕЕ: ___ ~ | = ж 
ЕЕЕ fo fo fo [o [o CG [o IM гш 


ANA_DCL4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


=s epe qw p 


RG AUD CP NE | [11: 6] Audio Class-G charge pump negative 
G HV high voltage output level select 
(recommend -1.6V setting when 
VDD CG 1V9-1.85V) 
000000 = -1.85V 000001 = - 
1.825V 000010 = -1.8V 
000011 2 -1.775V 
000100 = -1.75V 000101 = - 
1.725V 000110 = -1.7V 
000111 2 -1.675V 
001000 = -1.65V 001001 = - 
1.625V 001010 = -1.6V 
001011 = -1.575V 
001100 = -1.55V 001101 = - 
1.525V 001110 = -1.5V 
001111 + -1.475М 
010000 = -1.45V 010001 = - 
1.425V 010010 = -1.4V 
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010011 = -1.375V 


010100 = -1.35V 010101=- 
1.325V 010110 = -1.3V 
010111 + -1.275V 


011000 = -1.25V 011001 =- 
1.225V 011010 =-1.2V 
011011 = -1.175V 


011100 = -1.15V 011101 =- 
1.125V 011110 2 -1.1V 
011111 2 -1.075V 


100000 = -1.05V 100001 = - 
1.025V 100010 = -1.0V 
100011 = -0.975V 


100100 = -0.95V 100101 = - 
0.925V 100110 = -0.9V 
100111 = -0.875V 


101000 = -0.85V 101001 = - 
0.825V 101010 = -0.8V 
101011 = -0.775V 


101100 =-0.75V 101101 =- 
0.725V 101110 = -0.7V 
101111 =-0.675V 

110000 = -0.65V 110001 = - 
0.625V 110010 = -0.6V 
110011 - 111111 = forbidden 


RG_AUD_CP_NE : Audio Class-G charge pump low 
G_LV voltage input output level select 


(recommend -1.1V setting when 
VDD CG 1V2-1.2V, -0.8V setting 
when МОО Са 1У2-0.85У) 


000000 - -1.85V 000001 = - 
1.825V 000010 = -1.8V 
000011 = -1.775V 


000100 = -1.75V 000101 = - 
1.725V 000110 = -1.7\ 
000111 = -1.675V 


001000 = -1.65V 001001 = - 
1.625V 001010 = -1.6V 
001011 2 -1.575V 


001100 = -1.55V 001101 =- 
1.525V 001110 = -1.5\ 
001111 2 -1.475V 


010000 = -1.45V 010001 = - 
1.425V 010010 = -1.4V 
010011 = -1.375М 


010100 = -1.35V 010101 = - 
1.325V 010110 =-1.3V 
010111 + -1.275М 

011000 = -1.25V 011001 =- 
1.225V 011010 =-1.2V 
011011 =-1.175V 

011100 = -1.15V 011101 =- 
1.125V 011110 = -1.1V 
011111 2 -1.075V 


100000 - -1.05V 100001 = - 
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1.025V 100010 = -1.0V 
100011 = -0.975V 


100100 = -0.95V 100101 = - 
0.925V 100110 = -0.9V 
100111 = -0.875V 


101000 = -0.85V 101001 = - 
0.825V 101010 = -0.8V 
101011 =-0.775V 


101100 = -0.75V 101101 =- 
0.725V 101110 = -0.7V 
101111 = -0.675V 

110000 = -0.65V 110001 = - 
0.625V 110010 = -0.6V 
110011 - 111111 = forbidden 


ANA DCL5 
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rs 


Name | Reserved 


we [RO 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


mew — uen [Ro [w [o — — — ——— 


> OD 


зоос! 


т 


то! 
70-1 7 02-І 


о! 


RG AUD СР ET RW NA Audio Class-G charge pump ET mode 
SOFT PD soft control power down signal 
0 = power up 1 = power 
down 
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RG_AUD_CP_ET : Audio Class-G charge pump ET mode 
_SOFT_T soft control timer select signal 


00 = 2.5us 01 = 5us 
10 = 1.25us 11 = 10и5 


RG_AUD_CP_ET à Audio Class-G charge pump ET mode 
_SOFT_V soft control voltage select signal 


00 = 100тУ 01 = 75mV 

10 = 50mV 11 =25т\ 
RG_AUD_CP_ET а Audio Class-G charge pump ET mode 
_DLAY delay timer select signal 

00 = 1т5 01 =2ms 

10 = 4ms 11 = 8ms 
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RG_AU | RG_AU 
Мате | Reserved на AUD CP | RG AUD. CP D CP D CP 
=: = = = BW_HV | BW_LV 


туре | 
о |! fo fo | 


| | 
т©ч=„=®=ошолоос OD 


ANA_DCL6 


Field Name Type ща Reset Description 
Value 


| геземед | [31: Ee 1] S стани ГЕ 
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RG_AUD_CP_OS Audio Class-G charge pump frequency 
CBW AUTO EN and band width autio control enable 
signal 


0 = software control 1 = hardware 

auto control 
RG_AUD_CP_CL | Audio Class-G charge pump high 
K_HV voltage input frequency control 

If RG_AUD_CP_CLK_SEL=0 

000 = 320kHz 001 = 590kHz 

010 = 830kHz 011 = 1.06MHz 

100 =1.28MHz 101 =1.5MHz 

110 = 2.1MHz 111 = Disable 


If RG_AUD_CP_CLK_SEL=1 (based 
оп Fclk26.5MHz) 


000 = Fclk/32 001 = Есік/16 
010 = Felk/12 011 = Есік/8 
100 = Fclk/6 101 = Fclk/4 
110-111 2 not allowed setting 


RG AUD CP CL : Audio Class-G charge pump low 
K LV voltage input frequency control 


If RG AUD CP СІК SEL-20 
000 = 320kHz 001 = 590kHz 
010 = 830kHz 011 = 1.06MHz 
100 =1.28MHz 101 = 1.5МН2 
110 = 2.1MHz 111 = Disable 


If RG_AUD_CP_CLK_SEL=1 (based 
оп Fclk=6.5MHz) 


000 = Fclk/32 001 = Fclk/16 
010 = Есік/12 011 = Fclk/8 
100 = Fclk/6 101 = Fclk/4 
110-111 2 not allowed setting 
RG AUD CP B 3 Audio class-G charge pump high 
W HV voltage input band width control signal 
00 = 40k 01 = 60k 
10 = 100k 11 = 150k 
ВС AUD. CP В | Audio class-G charge pump low 
W_LV voltage input band width control signal 
00 = 40k 01 = 60k 
10 = 100k 11 = 150k 
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0x000000B4 ANA_DCL7(0x000002A1) ANA_DCL7 
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Name 


Reset па ПИШЕ. fast 


ANA DCL7 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 
majo [w |р ү 


Ва AUD DPOP RW NA Audio headset Class-G PA de-pop 
AUTO EN auto run enable signal 


0 = software control 1- 

hardware auto control 
RG AUD DPOP | [ RW NA Audio headset Class-G PA de-pop 
AUTO RST auto run reset enable signal 

0 = disable 1 = enable 
RG_AUD_HP_DP Audio headset Class-G PA de-pop 
OP_S select signal 

If RG_AUD_HP_DPOP_AUTO_EN=0 


00 = disable 01 = VCM buffer 
10 = HPL driver 11 = HPR driver 
If RG_AUD_HP_DPOP_AUTO_EN=1 
00 = disable 01 = bypass 

10/11 = normal depop 


RG_AUD_HP_DP Audio headset Class-G PA de-pop 
OP T1 open loop cycle timer control signal 
(Ва AUD HP DPOP AUTO EN-1) 


00 = 60us 01 = 120us 
10 = 250us 11 = 500и5 
RG_AUD_HP_DP i Audio headset Class-G PA de-pop 


OP_T2 closed loop cycle timer control signal 
(RG_AUD_HP_DPOP_AUTO_EN=1) 


00 = 120us 01 = 250us 
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RG_AUD_HP_DP : RW NA 0x2 Audio headset Class-G PA de-pop 
OP TH extreme value range 
(Ва AUD HP DPOP AUTO EN-1) 
00 = +/-2 01 = +/-4 
10 = +/-8 11 = +/-16 


RG_AUD_HP_DP : RW NA Audio headset Class-G PA de-pop time 
OP_TO out control signal 
(RG_AUD_HP_DPOP_AUTO_EN=1) 
00-2 01-4 
10-8 11-16 
RG_AUD_HP_DP | RW NA 0х1 Audio headset Class-G РА de-pop 
OP_AVG extreme value number 
(RG_AUD_HP_DPOP_AUTO_EN=1) 
00-4 01-8 
10-16 11-32 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


e foao а СИ ПО 


RG_AUD_HP_DP 
OP_CHG_OFF_P 
D 


RG_AUD_HPL_D 
POP_CHG 


RG_AUD_HPL_D 
POP_SW_HOLD 


RG_AUD_HPR_D 
POP_CHG 


RG_AUD_HPR_D 
POP_SW_HOLD 


RG_AUD_HP_DP 
OP_FDIN_EN 


RG_AUD_HP_DP 
OP_FDOUT_EN 


RG_AUD_HP_DP 
ОР САМ М1 


Ва AUD НР DP 
ОР САМ М2 


RG_AUD_HP_DP 
OP_GAIN_T 


МЕ 


RW 


NA 


0х1 


Audio headset Class-G РА de-pop 
charge power down signal 


0 = DPOP Charge OFF 
Charge ON 

Audio headset Class-G PA left channel 
de-pop quick charge enable 

0 = disable 1 = enable 

Audio headset Class-G PA left channel 
de-pop switch holding enable signal 

0 = disable 1 = enable 

Audio headset Class-G PA right 
channel de-pop quick charge enable 

0 = disable 1 = enable 

Audio headset Class-G PA right 
channel de-pop switch holding enable 
signal 

0 = disable 
Audio headset Class-G PA de-pop 
fade in function enable signal 

0 = disable 1 = enable 
Audio headset Class-G PA de-pop 
fade out function enable signal 

0 = disable 1 = enable 


1 = ОРОР 


1 = enable 


Audio headset Class-G РА de-pop дат 
step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 1 001 = 2 
010 =4 011=8 

100 = 16 101 = 32 
110 = 64 111 = 128 


Audio headset Class-G PA de-pop gain 
step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 1 001 =2 
010 - 3 011=4 
100 =5 101=6 
110=7 111=8 


Audio headset Class-G PA de-pop gain 
time step 
(RG_AUD_HP_DPOP_RES_PD=0) 


000 = 30us 001 = 60us 
010 = 120us 011 = 250us 
100 = 500us 101 2 1ms 
110 = 2ms 111 2 4ms 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


era [n qw [e | SSCS 
RG_AUD_HP_DP | [7] RW NA Audio headset Class-G PA de-pop 
OP_RDAC_SDAC fade in RDAC 
RG AUD HP DP RW NA Audio headset Class-G PA de-pop 
OP RDAC SEL RDAC 
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RG AUD HP DPOP RDAC SEL 
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Pes T T T TT TT TT С С С С С С си 
EN С [re а [па а о Е fo |7 С |5 ЗЕ fe | fo 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[mee — [mese [а | | — — _ 
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ANA DCL11 
0x000000C4 ANA DCL11(0x00000000) 


Audio headset Class-G PA calibration 
high 16 bits input 
ВС AUD HP ОРОР $[1:0] = 


«2» = HPBUF CALEN 
HPBUF_CALEND 


«0» = HPBUF CALSWEN 
Ва AUD НР DPOP S[1:0] = 10 


«15» = HPL CALEN <14> 
= HPL_CALEND 


«13» = HPL CALSWEN <12> 
= HPL_CALLOOPEN 


<11> = HPL_FLOOPEN <10> 
= HPL_DEPOP_CHG 


<9> = HPL DEPOP SW HOLD <8> 
- HPL RDAC BP 


<7> = HPL RDAC OFF 
«6:0» = HPL_RDAC_SEL<6:0> 


RG. AUD HP. DPOP S[1:0] = 11 
«15» = НРА CALEN 

«14» = НРА САГЕМО 

<13> = HPR_CALSWEN 

= HPR_CALLOOPEN 

«11» = HPR FLOOPEN 

«10» = НРА DEPOP CHG 

«9» = НРА DEPOP SW HOLD <8> 
- HPR RDAC BP 

<7> = НРА RDAC OFF 

«6:0» = HPR_RDAC_SEL<6:0> 


ANA_DCL11 
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RG_AUD_DCV_I | [15:0] RW NA Audio headset Class-G PA calibration 

L low 16 bits input 
RG_AUD_HP_DPOP_S[1:0] = 01 
<14:5> = HPBUF_DCVLI_CSH<9:0> 
«4:0» = HPBUF_DCVLI_CSL<4:0> 
АС. AUD HP DPOP S[1:0] = 10 
«14:5» = НР. DCVLI С5Н<9:0> 
«4:0» = НР. DOVLI CSL«4:0» 
ВС AUD HP ОРОР S[1:0] = 11 
«14:5» = НРА DCVLI CSH«9:0» 
«4:0» = НРА DOVLI CSL«4:0» 
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Мате | Reserved 
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Мате | Reserved CV DPOP T 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


mem [espe [w С — — 


ва AUD ВСУ D | [2:0] Audio headset Class-G PA de-pop gain 
POP T step 
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(RG_AUD_HP_DPOP_RES_PD=0) 
000 = 30us 001 = 60us 
010 = 120us 011 = 250us 


100 = 500us 101 = ims 
110 = 2ms 111 = 4ms 
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АМА 5150 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[mee — [Er no [а | | OCS 


RG_AUD_IMPD_ | [15] NA Audio IMPD current charging stable 
ADD_DONE flag 
0 = charging 1 = charging stable 


RG_AUD_IMPD_ | [14] NA 0х1 Audio IMPD current discharging stable 
SUB_DONE flag 
0 = discharging 1 = discharging 
stable 
RG AUD HEAD | [13] NA Audio headset microphone button 
BUTTON press alert signal (need software anti- 
dither) 
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RG_AUD_HEAD_ 
INSERT 


RG_AUD_HEAD_ 
INSERT_2 


RG_AUD_GDET_ 
INSERT 


RG_AUD_HPBUF 
_DPOP_STS 


RG_AUD_HPL_D 
POP_STS 


RG_AUD_HPR_D 
POP_STS 


RG_AUD_HPL_D 
POP_DVLD 


RG_AUD_HPR_D 
POP_DVLD 


RG_AUD_HP_DP 
OP_DVLD 


RG_AUD_RCV_D 
POP_DVLD 


АМА 5Т51 
0х000000Е4 


Мате | Reserved 


АМА STS1(0x00000000) 


SC9832E Device Specification 


0 = normal 1 = button press 


Audio headset microphone insert alert 
signal (need software anti-dither) 


0 = normal 1 = plug in 

Audio headset insert alert signal (need 
software anti-dither) 

0 = normal 1 = plug in 

Audio headset ground detect insert 
alert signal (need software anti-dither) 
0 = normal 1 = plugin 

Audio headset Class-G PA HPBUF de- 
pop status signal 

00 = not start 01 = start 

10/11 = finish 

Audio headset Class-G PA HPL de- 
pop status signal 

00 = not start 01 = start 

10/11 = finish 

Audio headset Class-G PA HPR de- 
pop status signal 

00 = not start 01 = start 

10/11 = finish 

Audio headset Class-G PA left channel 
de-pop valid signal 

0 = not valid 1 = data valid 

Audio headset Class-G PA right 
channel de-pop valid signal 

0 = not valid 1 = data valid 

Audio headset Class-G PA de-pop 
valid signal 


0 = not valid 1 = data valid 


Audio receiver/earpiece Class-G PA 
de-pop valid signal 
0 = not valid 1 = data valid 


ANA_STS1 
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Field Name Bit Type Set/Cle | Reset Description 
ar Value 


еме [апе no [а [o | _ À 


RG_AUD_STS1 [15: 14] NA Reserved for 
AUD_PA_SCP_FLAG[7:0], 
RG AUD DABUF CAL DVLD, 
RG AUD DABUF CAL DO[5:0] 
RG AUD PACAL | [13] Audio PA clock calibration data valid 
_DVLD idis 
- not valid 1 = data valid 


RG_AUD_PACAL | [12: 0] Audio PA clock calibration data delta 
_ро output 
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ANA STS2 


Field Name Type 7 Reset Description 
Value 


|reseved = | |reseved —  |I8t: 14] cup Tu T — 


ВС AUD CP VB | [13] Audio €——— charge pump power 
ATIN EN input VDD CG 1V9 voltage level 
status signal 


0 = VDD CG 1V9«2.7V Т = 

VDD са 1У9>2.7У 
Ва АЦО СР М! Audio Class-G charge pump power 
N_STS input status signal 

0 = VDD_CG_1V9 1- 

VDD са 1V2 
RG AUD PA SH Audio PA output short to VBAT detect 
FLAG alert signal 

0 = normal 1 = short 
RG_AUD_PA_SL Audio PA output short to GND detect 
_FLAG alert signal 

0 = normal 1 = short 
RG AUD PA OV Audio VBAT PA over voltage 
P FLAG protection circuit alert signal 

0 = normal 1 = over voltage 


RG AUD PA OT Audio PA over temperature protection 
P FLAG circuit alert signal 
0 = normal 1 = over 
temperature 


RG_AUD_DRV_O қ Audio Driver over current protection 
CP_FLAG circuit alert signal 
810 = normal others = 
abnormal 
<7:6> reserved for SPK_R <5:4> 
for SPK 
«3:2» for Receiver/Earpiece <1:0> 
for Headphone 
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Reserved 
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[mee ao [а fo ООО 


RG_AUD_DCV_O | [15: 0] NA Audio headset Class-G PA calibration 
H high 16bits output 
RG AUD HP DPOP S[1:0] = 01 
«2» = HPBUF CALEN <1> = 
HPBUF CALEND 
«0» = HPBUF CALSWEN 
ВС AUD HP DPOP S[1:0] = 10 
«15» = НР. CALEN «14» 
= НР. CALEND 
«13» = НР. CALSWEN «12» 
- HPL CALLOOPEN 
«11» = НР. FLOOPEN «10» 
- HPL DEPOP CHG 
«9» = НР. DEPOP SW HOLD «8» 
- HPL RDAC BP 
«7» = НР. RDAC OFF 
«6:0» = НР. RDAC SEL«6:0» 
ВС AUD HP DPOP S[1:0] = 11 
«15» = НРА CALEN 
«14» = HPR_CALEND 
<13> = HPR_CALSWEN 
= HPR_CALLOOPEN 
<11> = HPR FLOOPEN 
<10>  HPR DEPOP CHG 
«9» = НРА DEPOP SW HOLD «8» 
- HPR RDAC BP 
«7» HPR RDAC OFF 
«6:0» = НРА RDAC SEL«6:0» 


ANA STS4 
0х000000Ғ0 АМА STS4(0x00004010) ANA_STS4 
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ANA_STS4 


Field Name Bit Type Set/Cle | Reset Description 
ar Value 


[meme — [Er no [а СООО ООО 


RG_AUD_DCV_O | [15: 0] NA 0x4010 | Audio headset Class-G PA calibration 
L low 16 bits output 
<15> cmp output <14:0> 
calibration output 
АС AUD HP. DPOP S[1:0] = 01 
«14:5» = HPBUF_DCVLI_CSH<9:0> 
<4:0> = HPBUF_DCVLI_CSL<4:0> 
RG_AUD_HP_DPOP_S[1:0] = 10 
<14:5> = HPL_DCVLI_CSH<9:0> 
<4:0> = HPL_DCVLI_CSL<4:0> 
RG AUD HP DPOP S[1:0] = 11 
«14:5» = HPR_DCVLI_CSH<9:0> 
<4:0> = HPR_DCVLI_CSL<4:0> 


7.2.5.2.1 АМА_РМОО 


m [ат Го е [as Ter [ж Те [ее T8 Tz Te [в Ге [ САС 


[as 
Reset |o |o |o Jo о jo о jo о о jo о jo fo jo Jo | 
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[Reset | о То То То То То То T То Те fo fo То То ст 


АМА PMUO 


Field Name Bit Type Reset Description 
Value 


эше fona no oo [шеш — — — — — — — 


AUDIO PA SW | [15] RW 0x0 Audio PA (Driver SPKL) power switch enable 
EN signal 
0 = disable 1 = enable 


AUDIO_PA_LDO | [14] RW 0х0 AUDIO LDO_PA enable signal 
_EN IF PA SW EN = 0 

0 = disable 1 = enable 

IF PA SW EN =1 

0/1 = disable 
AUDIO PA EN [13] Audio PA (Driver SPKL) enable signal 

0 = disable 1 = enable 
AUDIO OVP PD | [12] Audio battery over voltage protection circuit 

power down signal 

0 = power up 1 = power down 
AUDIO OVP_LD | [11] RW 0x0 Audio battery over voltage protection circuit LDO 
O_EN enable signal 

0 = disable 1 = enable 
AUDIO_LDOCG_ | [10] RW 0х0 Audio LDO_CG power down signal 
EN 0 = disable 1 = enable 
AUDIO_VB_EN RW 0х0 Audio Core LDO Enable Signal 

0 = disable 1 = enable 
AUDIO_VBO_EN RW 0х0 Audio DRV LDO Enable Signal 

0 = disable 1 = enable 
AUDIO HEADMI | [ 7] RW 0x0 Audio Headset Micbias Enable Signal 
CBIAS_EN 0 = disable 1 = enable 
AUDIO HEADMI fae Headset Micbias Sleep Enable Signal 
C_SLEEP_EN = disable 1 = enable 
AUDIO VB МЕ | [5] Audio LDO VB/VBO prevent reverse flow back 
AK PD power down signal 

0 = power up 1 = power down 
AUDIO PLGPD | [4] RW 0x0 Audio headset plug out detect enable signal 
EN 0 - disable 1 = enable 
и" [3] RW 0x0 Audio class-G spread spectrum enable signal 

0 = disable 1 = enable 
ШЕ _РМОВО[0 NM | | Reserved for 2723/2721 
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7.2.5.2.2 ANA_PMU1 
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ОЕ NUMEN 
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ANA РМ/1 


Field Name Bit Type Reset Description 
Value 


[sever Досе [mo oe meme — — — — — — —] 


AUDIO BG EN [15] RW 0x0 Audio Reference Voltage Enable Signal 
0 = disable 1 = enable 
AUDIO BG IBIA | [14] RW 0х0 Audio Ibias Enable Signal 
S_EN 0 = disable 1 = enable 
AUDIO_VCM_EN | [13] RW 0х0 Audio VCM Enable Signal 
0 = disable 1 = enable 


AUDIO_VCM_BU | [12] RW 0x0 Audio VCM Buffer Enable Signal 
F_EN 0 = disable 1 = enable 

AUDIO SEL VC | [11] RW 0х0 Select VCMI to output enable signal 
МІ 0 = disable 1 = enable 

AUDIO VOMI FA | [10] RW 0x0 VOMI fast charging enable signal 
ST. EN 0 - disable 1 = enable 

AUDIO MICBIAS RW 0x0 Audio micbias enable signal 

_EN 0 = disable 1 = enable 
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AUDIO AUXMIC Audio AuxMicbias enable signal 
BIAS EN 0 - disable 1 = enable 


AUDIO LDOCOG . Audio LDO СО over current protection circuit 
OCP PD power down signal 


0 = power up 1 = power down 


AUDIO LDOCG . Audio LDO СО Short protect function power 
SHPT PD down signal 


0 = power up 1 = power down 


AUDIO LDOCG | [5] RW 0х0 Audio LDO_CG Short protect уй select signal 
SHPTCTL 0 - 0.42V 120.7V 


AUDIO LDOCG | [4] RW 0х0 Audio LDO_CG cut the divide res enable signal 
EN_CUT_RES (AUDIO_LDOCG_OCP_PD = 0) 

0 = disable 1 = enable 
AUDIO_LDOCG_ | [3] RW 0х0 Audio LDO_CG false iload on enable signal 
EN_FAL_ILD 0 = disable 1 = enable 
AUDIO LDOCG 1 | [2] dam LDO са false iload current select signal 
SET FAL = 100ЏА 1-5тА 
AUDIO_LDOCG_ | [1] pen LDO. CG ramp up enable signal 
RAMP EN = disable 1 = enable 
AUDIO. PMUR1 TECA Reserved for 2723/2721 


7.2.5.2.3 ANA_PMU2 
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Type 


ЕЛ тет тт ттен 
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AUDIO . "m 
мм уема MICBIAS reserved 
m E 
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ANA_PMU2 


Field Name Bit Type Reset Description 
Value 


зла [RO [oo [nasa — —  — — — 
AUDIO VOM V  |[15:13] Audio ADC/DAC/DRV VCM & LDO output voltage 
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control bit 

000 = 2.8V 001 = 2.9V 

010 =3.0V 011 = ЗЛМ 

100 = 3.2V 101 2 3.3V 

110 = 3.4V 111 = 3.6М 
AUDIO_MICBIAS | [12:11] | RW 0х2 Audio micbias/auxmicbias output voltage control 
M bit 

(AUDIO VCM У<2:0>- 101) 

00 = 2.2V 01 = 2.6М 

10 =2.8V 11 = 3.0\ 


AUDIO_HEADMI | [10: 9] RW 0х2 Audio headmicbias output voltage control bit 
CBIAS_V (VCM_V<2:0> = 101) 

00 = 2.2V 01 =2.6V 

10 =2.8V 11 = 3.0М 


[ume fea [no os [meva — —  — — 


7.2.5.2.4 ANA РМИЗ 
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Field Name Bit Type Reset Description 
Value 


[sever [Бий no [oo [юш — — — — — — —] 


AUDIO BG | [15:14] | RW 0х1 Audio bandgap output current control bit 
00 = 150u 01 = 200и 
10 = 250u 11 = 300u 


AUDIO PA AB I | [13:11] | RW 0х5 Audio Class-AB газ select (SW/LDO) 
000 = 7.4/4.7 001 = 6.3/4 
010 = 5.6/3.5 011 = 5/3.1 
100 = 4.5/2.8 101 = 4.1/2.6 
110 = 3.8/2.4 111 = 3.6/2.2 


AUDIO_PA_LDO | [10: 8] AUDIO LDO_PA output voltage select 
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_V 000 = 2.8V 001 = 2.9V 
010 =3.0V 011 =3.1V 
100 =3.2V 101 2 3.3V 
110 = З4М 111 = 3.6М 


AUDIO_LDOCG_ | [7:0] RW ОхЗС Class-G LDO output voltage select 

V 00101000=1.6V 0011 0010 =1.7V 
0011 1100 = 1.8V 0100 0110 = 1.9V 
0101 0000 =2.0V 0101 1010 = 2.1V 
0110 0100 = 2.2V 0110 1110 = 2.3V 
0111 1000 = 2.4У 1000 0010 = 2.5V 
1000 1100 = 2.6М 1001 0010 = 2.7V 
1010 0000 = 2.8М 1010 1010 = 2.9V 
1011 0100 = 3.0V 1011 1110 = 3.1\ 
1100 1000 = 3.2 1101 0010 = 3.3V 
1101 1100 = 3.4М 


7.2.5.2.5 ANA_PMU4 


е 


Мате reserved 


eee 
Reset |o |o о Jo о jo fo fo о о jo о jo fo jo jo | 
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AUDIO _ AUDIO МСМ _ 
PMUR4 AUDIO_VB_CAL AUDIO_LDOPA_CAL 


pe fee c— 


ANA РМ/4 


Field Name Bit Type Reset Description 
Value 


TE | PMUR4[2 m mum Reserved for 2723/2721 

AUDIO PMURA4 [14:13] Audio class-G spread spectrum dither level select 
signal 
00 = 1.25% 01 = 2.5% 
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10 = 


11 = 10% 


SC9832E Device Specification 


Audio LDO_VB & LDO_VBO output voltage 


calibration signal 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 - 0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0.6% 
10011 = 1.8% 
10101 = 3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


AUDIO VB CAL | [12:8] | 


AUDIO_VCM_CA | [7:5] AUDIO VCM output voltage calibration signal 
L 000 =-3% 001 = -2% 

010 = -1% 011 = 090 

100 = 1% 101 = 2% 

110 = 3% 111 = 4% 


AUDIO_LDOPA_ 


CAL 


7.2.5.2.6 


0x00000014 


| 


ANA PMUS5 


ANA PMUS (0x0000A000) 


Audio PA output voltage calibration signal 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 = 0 

10010 = 1.2% 
10100 = 2.4% 
10110 = 3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0.6% 
10011 = 1.8% 
10101 = 31% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


ANA_PMU5 


ANA PMU5 (0x0000A000) ___________ АМА РМБ O 
ви [зт [so |29 |28 [27 |26 [25 |24 |23 [22 |21 |20 |19 |18 [17 |16 | 
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Name reserved 


ПОЙ 
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Бак RAS С eae 


eee OVP_ аа feed 


[Reset | IIl EE 


ANA PMUS5 


Field Name Bit Type Reset Description 
Value 


mem [ewm me |же 7 


AUDIO OVP V : 5:13] Audio battery over voltage protection circuit 
voltage select 
000 = 5.55 - 5.29 001 = 5.39 -> 5.14 
010 = 5.24 -> 4.99 011 = 5.08 -> 4.85 
100 = 4.93 -> 4.70 101 = 4.78 -> 4.56 
110 = 4.63 -> 4.41 111 = 4.48 -> 4.27 
[12] RW 


AUDIO_OVP_DE Audio battery over voltage protection circuit alert 
G_EN deglitch enable signal 


0 = disable 1 = enable 


AUDIO_OVP_T [11: 9] RW Audio battery over voltage protection circuit alert 
deglitch time control signal 
000 = 0.12ms 001 =0.25ms 
010 = 0.5ms 011 = 1т5 
100 = 2ms 101 = 4ms 
110 =8ms 111 = 16ms 


AUDIO_OTP_PD RW Audio over temperature protection circuit power 
down signal 
0 = power up 1 = power down 


[um Jira [no os Двама — — ——— — — 


7.2.5.2.7 ANA PMUG 
0x00000018 ANA PMUSG (0х00000000) ANA PMUG 


[ANA PMUG — 
per __|з1 (зо |29 |28 |27 [26 [25 |24 |23 |22 [21 |20 [19 |18 |17 |16 | 
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Name reserved 


ПОЙ 
"eset | С С С В ЕВ ON Са CNN 
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Sa DRV_OCP_ AUDIO. DRV_OCP_ 


| Туре | 


н |: тте 
es fo То Те Те С Те Те Те fo Jo Те Те Jo Те Те Те 


АМА PMUG 


Field Name Type Reset Description 
Value 


| геземед | Е В Е ЕЕ | Reserved IIIIAI 


AUDIO_DRV_OC == Audio Driver over current protection circuit power 
P_PD down signal 

0 = power up 1 = power down 

<3> for AOR & SPKR <2> for AOL & SPKL 

<1> for Earphone <0> for Headphone 
AUDIO_DRV_OC | [11: 8] RW 0x0 Audio Driver Headphone over current protection 
Р 5 circuit current select 

<3> for PA 0 = 500mA, 1 = 700тА 

<2> for Lineout 0 = 4mA, 1 = бтА 

<1> for EAR 0 = 300mA, 1 = 450тА 

«0» for HP 0 = 130mA, 1 = 190mA & auto power 

down 


[mme [хий | [oo seme —— — — — —] 


7.2.5.2.8 ANA CDCO 


m pla [ss [as Ter [2 СВЕН СВЕ Te [в [s САС 


Type 


ERO 
[pese |0 |o Jo [o |0 |0 јо јо fo |0 [o fo |0 |0 јо |0 | 
ви 116 [ча [13 |12 [м [o ів |7 |6 |5 |4 |3 |2 |1 [о | 
AU | AU AU AU 


reserved 
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Roset DOT | pee 


ANA_CDCO 


Field Name Bit Type Reset Description 
Value 


pus [mo oo аа 
AUDIO_ADC_CL | [15] RW 0x0 Audio ADC clock input enable signal 
K_EN 0 = disable 1 = enable 
AUDIO_ADC_CL | [14] RW 0x0 Audio ADC clock reset enable signal 
K_RST 0 = disable 1 = enable 


AUDIO_ADC_CL | [13:12] | RW 0x0 Audio ADC clock frequency select 

K_F 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13МН2 

AUDIO_DAC_CL | [11] RW 0x0 Audio DAC clock input enable signal 

K_EN 0 = disable 1 = enable 


AUDIO_DAC_CL | [10: 9] RW 0x0 Audio DAC clock frequency select 

КЕ 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 13МН2 

AUDIO_DRV_CL RW 0х0 Audio DRV clock input enable signal 

K_EN 0 = disable 1 = enable 


[mem [хий [no [oo seme ОИ 


7.2.5.2.9 ANA_CDC1 


э о ро |= [zr Те [2 [= [= [z Тат [в Ге ГЕТЕ Ts 


Туре 


Fri ИЗ 
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Field Name Bit Type Reset Description 
Value 
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AUDIO ADPGAL 
_BYP 


Ë 
ü 
ü 


AUDIO_ADPGAL 
_EN 


AUDIO_ADPGAR 
_BYP 


AUDIO_ADPGAR 
_EN 


RRS 


AUDIO_ADC_IBU | [ 7] RW 0х1 
Е РО 


AUDIO_ADC_VR 
EFX1P5 


2 м. 
AUDIO_ADCL_P | [5] RW 0х1 

D 

AUDIO_ADCL_R | [4] RW 0x0 

ST 

AUDIO ADCR P | [3] RW 0х1 

D 

ST 


А 
_EN 


V0.9 


Audio ADC PGAL bypass select signal 


00 = normal input 01 = ADC PGAL1 to 
ADCL 


10 = HEADMIC to ADCL 
disconnected 
Audio ADC PGAL bypass select signal 


00 = PGAL disable 01 = ADC PGAL1 
enable 


10 = ADC PGAL2 enable 
PGAL2 enable 
Audio ADC PGAR bypass select signal 


00 = normal input 01 = ADC РВАР to 
ADCR 


10 = HEADMIC to ADCR 
disconnected 
Audio ADC PGAR bypass select signal 


00 = PGAR disable 01 = ADC PGAR1 
enable 


10 = ADC PGAR2 enable 
PGAR2 enable 

Audio PGA & ADC Ibias power down signal 

0 = power up 1 = power down 

Audio ADC VREF increasing by 1.5 times enable 
signal 

0 = disable 


11 = АП 


11 = ADC PGAL1 & 


11 = All 


11 = ADC PGAR1 & 


1 = enable 


Audio ADCL power down signal 

0 = power up 1 = power down 

Audio ADCL reset enable signal 

0 = disable 1 = enable 

Audio ADCR power down signal 

0 = power up 1 = power down 

Audio ADCR reset enable signal 

0 = disable 1 = enable 

Audio ADC AIL+AIR record, with Headphone 


stereo play back enable signal 
0 = disable 1 = enable 
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7.2.5.2.10 ANA CDC2 


э [s [= |= |= [z [ж [> [= [= [= [z [2 Ге [Z [r Te 


Type 


— s nÇi 
Reset |o |o |o Jo о jo fo jo о о jo о jo fo jo Jo | 
Бан аталатыны жг ашы 


reserved 


[Reset | e То То То То T оо T H8 ra ee 


ANA_CDC2 


Field Name Bit Type Reset Description 
Value 


mus [RO [oo [вым | 
AUDIO DACL E | [15] RW 0х0 Audio DACL enable signal 
N 0 = disable 1 = enable 
AUDIO DACR E | [14] RW 0х0 Audio DACR enable signal 
N 0 = disable 1 = enable 
AUDIO DAC BU | [13] RW 0x0 Audio DAC VBUF current select signal 
FI 5 0 = 650u 1 = 4500 


AUDIO_DAC_DC | [12] RW 0x0 Audio DAC DC remove enable signal 
RMV_EN 0 = disable 1 = enable 
AUDIO_DAC_DC | [11:10] | RW 0х0 Audio DAC DC remove select signal 
RMV_S 00-fast 01 = medium 

10 = slow 11 = very slow 
AUDIO DRV SO RW 0х0 Audio DRV soft start enable signal 
FT_EN 0 = disable 1 = enable 
AUDIO_HPL_EN Audio Driver HPL output enable 

0 = disable 1 = enable 
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AUDIO_HPR_EN | [7] RW 0x0 Audio Driver HPR output enable 
0 = disable 1 = enable 


AUDIO_DIFF_EN RW 0х1 Audio Headphone Driver differential output 
enable 
0 = disable 1 = enable 
AUDIO EAR EN | [5] RW 0х0 Audio Driver EARP/EARN output enable 
0 = disable 1 = enable 


AUDIO AOL EN | [4] RW 0x0 Audio Driver Lineout output enable 
0 = disable 1 = enable 

AUDIO_AOR_EN | [3] RW 0x0 Audio Driver LineoutR output enable 
0 = disable 1 = enable 


[mmm [ай [RO [oo [ее — —  —] 


7.2.5.2.11 ANA CDC3 
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Name reserved 


Type 


PRO 
Reset |o |o fo Jo о jo fo jo о о jo о jo fo jo jo | 
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AUDIO CG C 
HP OSC 


[Reset | Сие) Er B 


АМА_СОСЗ 


Field Мате Bit Type Reset Description 
Value 


езе [Бие no oo mme — — — — — — —] 


AUDIO CG REF | [15] RW 0x0 Class-G Driver IREF enable control 

_EN 0 = disable 1 = enable 
AUDIO_CG_CHP | [14] RW 0х0 Class-G Driver Charge-Pump enable control 
_EN 0 = disable 1 = enable 


AUDIO_CG_HPL | [13] Class-G Driver Left Channel enable 
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— CG_HPR | [12] Class-G Driver Right Channel enable 
-ЕМ 0 = disable 1 = enable 


Audio Class-G Driver differential output enable 
0 = disable 1 = enable 


AUDIO_CG_CHP | [ RW 0х0 Class-G Driver Charge-Pump Oscillator clock 
_CLK SEL select 


= inner osc 1 = outside clock in 


AUDIO_CG_CHP г RW 0х0 Class-G Driver Charge-Pump Oscillator 
_OSC Frequency Control 


000 = 280kHz 001 = 520kHz 
010 = 750kHz 011 = 960kHz 
100 = 1.18MHz 101 = 1.38МН2 
110 = 1.95MHz 111 = Disable 


AUDIO Са LPW | [6: RW 0x0 Class-G Driver Low Power Option 
00 = disable 01 = 75% power 
10 = 50% power 11 = 25% power 


AUDIO Са СНР | [4] ud G Charge pump working mode 
_MODE = low power mode 1 = normal mode 

AUDIO_CG_HP_ | [3] д G Driver working mode 

MODE - normal mode 1 = driver match mode 

AUDIO CG HPC |[2] Class-G calibration enable control 

AL EN 0 - disable 1 = enable 

AUDIO CG HPC | [1] Class-G calibration stop enable control 

ALSTP EN 0 - disable 1 = enable 


7.2.5.2.12 ANA СОС4 
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Type 
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AUDIO PA S 
ST 
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[Reset | s То То То То Те Те То Те Те T 15 СЕ 


АМА СОС4 


Field Name Bit Type Reset Description 
Value 


эше ues no [юш [шеш — — — — — —— 


AUDIO PA D E |[15] RW 0x0 Audio PA class-D mode enable signal 
N 0 - disable 1 = enable 


AUDIO PA DTRI | [14:13] | RW 0х1 Audio PA class-D mode Switching frequency 
F select 

00 = 300kHz 01 = 590kHz 

10 = 870kHz 11 = 1MHz 


AUDIO_PA_DEMI | [12] RW 0x0 Audio PA class-D mode reduce EMI enable signal 
_EN 0 = disable 1 = enable 


AUDIO_PA_SWO Audio PA (Driver SPKL/SPKR) power switch 
CP_PD over current protection power down signal 


0 = power up 1 = power down 
AUDIO LDO_PA/LDO_SPKR over current 
protection circuit power down signal 
0 = power up 1 = power down 


AUDIO_PA_LDO 
OCP_PD 


AUDIO_PA_SS_E 
N 
AUDIO_PA_SS_ 
RST 


Audio PA class-D mode spread spectrum enable 
signal 

0 = disable 1 = enable 

Audio PA class-D mode spread spectrum reset 
signal 

0 = disable 1 = enable 


AUDIO_PA_SS_3 
2K_EN 


Audio PA class-D mode spread spectrum 32k 
dither clock select signal 


0 = disable 1 = enable 


AUDIO РА SS Т | [ 4: 2] Audio PA class-D mode spread spectrum dither 


clock divider select signal 
000 = 1 001 = 1/2 
010 = 1/4 011 = 1/8 
100 = 1/16 101 = 1/32 
110 = 1/64 111 = 1/128 


AUDIO PA SS F | [7:6] Audio PA class-D mode spread spectrum dither 
level select signal 
when РА DTRI Е<1:0> = 00/01/10/11 
00 = 3.2%/1.6%/0.8%/0.4% 
01 = 9%/4.7%/2.3%/1.2% 
10 = 22%/ 11%/5.5%/2.7% 
11 = 47%/ 23%/ 12%/ 6% 
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AUDIO РВУ ST |[1] Audio Driver stop output enable signal 
OP EN 0 - disable 1 = enable 


7.2.5.2.13 ANA CDC5 


0x00000030 ANA CDC5 (0x00000000) ANA CDC5 


tm [s [oo [ao [2 [> [ss [ss [её [2 Tz [ет [ео Пе [8 Tv [| 


[ieee eee eee 
Reset |o jo о о о |0 о |o fo о о jo |0 о |o |0 | 
иен HAS Е ДО Е Е ЕО ee ee СЛ 


reserved 


Roset ake eee EEEE Emr 


ANA_CDC5 


Field Name Type Reset Description 
Value 


| геземед | [31:16] ишн u a | Reserved ___________| 
AUDIO_SMICR [15] MIC to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SAUXMI [14] AUXMIC to Audio ADCR enable signal 
CR 0 = disable 1 = enable 
AUDIO_SHEADM | [13] RW 0х0 HEADMIC to Audio ADCR enable signal 
ICR 0 = disable 1 = enable 


AUDIO_SAILR [12] RW 0х0 AIL to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SAIRR [11] RW 0x0 AIR to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SMICL [10] RW 0x0 MIC to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO_SAUXMI RW 0х0 AUXMIC to Audio ADCL enable signal 
CL 0 = disable 1 = enable 
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AUDIO SHEADM RW 0x0 HEADMIC to Audio ADCL enable signal 
ICL 0 = disable 1 = enable 
AUDIO SAILL [7] RW 0х0 AIL to Audio ADCL enable signal 

0 = disable 1 = enable 


AUDIO_SAIRL RW 0х0 AIR to Audio ADCL enable signal 
0 = disable 1 = enable 
ый во |o ав 


7.2.5.2.14 ANA_CDC6 


э ее |= Га Те Те [= [= [z Ти [в Ге Ге Ге Ts 


Туре 


——— i 
Reset |o |o |o Jo о jo о fo о о jo о jo fo jo Jo | 
ви __|15 [14 |1з [a2 | п ло е fs |7 |6 |5 ја [s |2 |1 о | 

AU | AU | AU | AU | AU | AU | AU | AU 


reserved 


[Reset | о То То То То То То fo Те Те те Те oos 


АМА CDC6 


Field Name Bit Type Reset Description 
Value 


mug m [oo meme — | 
AUDIO SADCLA | [15] RW 0х0 Audio АБС PGAL BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SADCRA | [14] RW 0х0 Audio ADC PGAR BUF to AOL enable signal 
OL 0 = disable 1 = enable 


AUDIO_SDACLA | [13] RW 0x0 Audio DACL to AOL enable signal 

OL 0 = disable 1 = enable 

AUDIO SDACRA | [12] RW 0х0 Audio DACR to AOL enable signal 

OL 0 = disable 1 = enable 

AUDIO SADCLA | [11] RW 0x0 Audio ADC PGAL BUF to AOR enable signal 
OR 0 = disable 1 = enable 
AUDIO_SADCRA | [10] Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 
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AUDIO SDACLA RW 0x0 Audio DACL to AOR enable signal 
OR 0 = disable 1 = enable 


AUDIO_SDACRA RW 0x0 Audio DACR to AOR enable signal 
OR 0 = disable 1 = enable 


[mew [ли [no os [кше —  —] 


7.2.5.2.15 ANA CDC7 


э [z [= |> [= [> [as [os [= [> [= [= [o [= [s [т [= _ 
е ВИНЫ 


Туре 


ЕЕ ЕН 
Reset |0 |o |o Jo о jo fo jo о о jo о jo fo jo jo | 
Бан D GN KEEN BU GU GRECO ee а шеги 


reserved 


[Reset | s То То То То То То T То fo fo fo То То ст 


АМА СОС? 


Field Name Bit Type Reset Description 
Value 


gr [m oo [esea 
AUDIO SADCLE | [15] RW 0х0 Audio ADCL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO SADCRE | [14] RW 0х0 Audio АОСВ to EAR enable signal 
AR 0 = disable 1 = enable 


AUDIO_SDACLE | [13] RW 0х0 Audio DACL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SDACRE | [12] RW 0x0 Audio DACR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SCGHPL | [11] RW 0х0 Audio HPL to CGL enable signal 

0 = disable 1 = enable 
AUDIO_SCGHPR | [10] RW 0х0 Audio HPR to CGR enable signal 

0 = disable 1 = enable 
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AUDIO_SADCLP RW 0х0 Audio ADC PGAL BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SADCRP RW 0x0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 = disable 1 = enable 

AUDIO SDACLP | [ 7] RW 0х0 Audio DACL to HPL enable signal 

HPL 0 = disable 1 = enable 
AUDIO_SDACRP RW 0х0 Audio DACR to HPL enable signal 

HPL 0 = disable 1 = enable 


AUDIO SADCLN | [5] RW 0х0 Audio ADC PGAL BUF to HPR enable signal 
HPR 0 = disable 1 = enable 

AUDIO SADCRP | [4] RW 0x0 Audio ADC PGAR BUF to HPR enable signal 
HPR 0 = disable 1 = enable 

AUDIO SDACLN | [3] RW 0x0 Audio DACL to HPR enable signal 

HPR 0 = disable 1 = enable 

AUDIO_SDACRP | [ 2] RW 0x0 Audio DACR to HPR enable signal 

HPR 0 = disable 1 = enable 

а [no [oo [see CS 


7.2.5.2.16 АМА СОСВ 


m ите е Та Ter [ж [ж Та s 7 e е Ге [1 [7 - 


Туре 


ЕО 
EN O С Ша С СО ССА СС Шаш шеше С СО 
EN fis [ue [is (мо је |» fo ER | ER CR р 

a — GN E PLI 
| Туре | 


LEN. д 
mob pee te 1: 


ANA_CDC8 


Field Name Bit Type Reset Description 
Value 


кэш СЕ [no [oo вее — — — — — — —] 


AUDIO PMIC [15:14] | RW 0х0 MIC to ADC PGA input resistor select 
00 = 20kOhm (0аВ) 01 = 10kOhm (6dB) 
10 = 5kOhm (120В) 11 = 2.5kOhm (18dB) 
AUDIO_PAUX [13:12] | RW 0х0 AUXMIC to ADC PGA input resistor select 
00 = 20kOhm (0аВ) 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 
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AUDIO PHEAD [11:10] HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 


AUDIO PLI AIL/AIR to ADC PGA input resistor select 
00 = 20kOhm (088) 01 = 10kOhm (6dB) 
10 = 5kOhm (12dB) 11 = 2.5kOhm (18dB) 


[ume [тй [no [oo [meva — — —  — 


7.2.5.2.17 ANA CDC9 


LENENERERCREAENCHENERERERCRCRCNEAUS 


Type 


2] 
БЕС [o је [o T Jo Jo је [о [> T Је 5 T [o [o _ 
fees | ма ра pe Er e | је |5 | |» [2 T [о | 


Туре 


Aw L1 газ м 
Reset |o jo |! jo jo [o jo [o |! [o jo jo [o jo [o [o | 


ANA CDC9 


Field Name Bit Type Reset Description 
Value 


mem ewm me СО 


o _АОРСАВ та 10] Audio ADC PGAR Gain control 
G<5:3>=000, G<2:0>= 
000 =-6.0dB 001=-5.25dB 010 = -4.59Ь 
011 = -3.75dB 
100 = -3.088 101=-2.25dB 110 = -1.5ав 
111 2 -0.75dB 
G<5:3>=001, G<2:0>= 
000=0.0dB 001=0.75dB 010=1.5dB 
011 = 2.25dB 
100=3.0dB  10123.75dB 110 = 4.5ав 
111 =5.25dB 
G<5:3>=010, G<2:0>= 
000 = 6.088 001=6.75dB 010 = 7.5ав 
011 = 8.25dB 
100 = 9.088 101=9.75dB 110 = 10.588 
111 =11.25dB 
G<5:3>=011, G<2:0>= 
000 = 12.0498 001=12.75dB 010 = 13.588 
011 = 14.25dB 
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100=15.0dB 101=15.75dB 110 = 16.5dB 
111 = 17.25dB 


G<5:3>=100, G<2:0>= 


000=18.0dB 001=18.75dB 010 = 19.5dB 
011 = 20.25dB 


100 -21.048 101=21.75dB 110 = 22.5dB 
111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 = 24.75аВ 010 = 25.5dB 
011 = 26.25dB 


100 = 27.09В 101=27.75dB 110 = 28.548 
111 = 29.25dB 


G<5:3>=110, G<2:0>= 


000 = 30.098 001=30.75dB 010 =31.5dB 
011 = 32.25dB 


100 = 33.09В 101=33.75dB 110 = 34.5dB 
111 = 35.25dB 


G<5:3>=111, G<2:0>= 


001 = 36.048 001=36.75dB 010 = 37.588 
100 = 38.25dB 


100 = 39.088 _ 101 = 39.7588 110 = 40.548 
111 =41.25dB 

AUDIO ADPGAL |[9:4] | RW Audio ADC PGAR Gain control 

-G G<5:3>=000, G<2:0>= 


000=-6.0dB 001=-5.25dB 010 = -4.5db 
011 = -3.75dB 


100 = -3.0аВ 101=-2.25dB 110 = -1.5ав 
111 = -0.75dB 


G<5:3>=001, G<2:0>= 


000 = 0098 001 =0.759В 010 = 1.5ав 
011 = 2.25dB 


100 = 3.088 101=3.75dB 110=4.5dB 
111 25.25dB 


G<5:3>=010, G<2:0>= 


000 = 6.0dB 001=6.75dB 010=7.5dB 
011 = 8.25dB 


100 = 9.048 101=9.75dB 110 = 10.5ав 
111 = 11.25dB 


G<5:3>=011, G<2:0>= 


000 = 12.088 001=12.75dB 010 = 13.5dB 
011 = 14.25dB 


100 = 15.098 101=15.75dB 110 16.5dB 
111 =17.25dB 


G<5:3>=100, G<2:0>= 


000 = 18.048 001=18.75dB 010 = 19.5dB 
011 = 20.25dB 


100 -21.048 101=21.75dB 110 = 22.5dB 
111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 =24.75dB 010 = 25.5dB 
011 = 26.25dB 


100 =27.0аВ 101 =27.75аВ 110 = 28.5dB 
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111 = 29.25dB 

G<5:3>=110, G<2:0>= 

000 =30.0dB 001 =30.7588 010 = 31.5dB 
011 = 32.25dB 

100 = 33.088 101 = 33.7588 110 = 34.5ав 
111 = 35.25аВ 

G<5:3>=111, G<2:0>= 

001 = 36.088 001 =36.75dB 010 = 37.5dB 
100 = 38.25dB 

100 =39.0dB 101=39.75dB 110 =40.5dB 
111 = 41.25dB 


[mee — isa [no es seme — — — ——  —] 


7.2.5.2.18 ANA CDC10 


в pele ee | Те ае [а [ет [в Ге [в САС 
эе 


Мате reserved 


сы ОЛБАНИ 
[mese [|o [|o |o [|o |2 [o |в |o |в |ә [o |9 |o [o |2 [o | 
a fis frs jis и си js |7 fe [s |4 [s Je |1 [o 


pee AUDIO DACL jp DACR reserved 


| Туре | 


CEE 
о fo [o јо jo [o jo јо jo jo | 


ANA CDC10 


Field Name Bit Type Reset Description 
Value 


mew Dir [no oo eem — — — — — — —] 


AUDIO DACL G |[15:13] | RW 0х7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = 0dB 


AUDIO_DACR_G | [12:10] Audio DACR PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 = -1dB 
110 = -0.5dB 111 = 0dB 
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7.2.5.2.19 ANA_CDC11 


0x00000048 ANA CDC11 (0x00000000 


reserved 


SC9832E Device Specification 


ANA CDC11 


[ANA GOGN (ooo — — С 
m | ps Те [or Те [5 [ T5 [ [ет | Ге Ге [7 T] 
we [mme DDD DD DD 


Type 


o UU 
Reset |0 |0 fo |0 о jo fo fo |0 о jo о jo fo о jo | 


fae [vs [we [ro fee | [ole је |r [о |5 ја |з [2 [1 fo 


ТІНІ 


ғ м цшш 
Reset [o |o |o [o fo jo |o _______ 


ANA CDC11 


Field Name Bit Type Reset Description 
Value 
pus [mo oo [Rem — 


Audio Driver Lineout left channel PGA Gain 


AUDIO AOL G | [15:12] 


Е || 
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control: 

0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = бав 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 = -ЗаВ 
1101 = Зав 
1111 = 9dB 


The table below is used to illustrate the pga дат 
before audio PA. For audio PA has ЗаВ fixed дат 


after the PGA 
0000 = mute 
0010 = -27dB 
0100 = -21dB 
0110 = -15dB 
1000 = -9dB 
1010 = -3dB 
1100 = 3dB 
1110 = 988 


0001 = -30dB 
0011 = -24dB 
0101 = -18dB 
0111 = -12dB 
1001 = -6dB 
1011 = 0dB 
1101 = бав 
1111 = 12dB 


Audio Driver lineout right channel PGA Gain 
control 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
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0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
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SC9832E Device Specification 


1011 = -3dB 
1101 = зав 
1111 = 908 


1010 = -бав 
1100 = 0dB 
1110 = бав 


[mem a ]w [oo [mew 1 


7.2.5.2.20 ANA CDC12 


0x0000004C ANA CDC12 (0x00000000) ANA CDC12 


LANA СОСТ? (04000000 |ANACDCI2 || 
Bt __|31 [so [29 |28 [27 |26 [25 |24 |23 | 22 |21 |20 |19 |18 [17 | 16 | 
гема _ 0-0- 


Мате reserved 


RO 
Pes fo Jo је [o fo fo је Јо fo [o T fo [o fo T [o _ 
m peo [o fr foe је |7 fo s [+ | [2 | fo 


туе [m 


w м ме о 
Reset |o |o jo [o jo jo јо jo jo jo jo јо jo jo jo jo | 


ANA CDC12 


Field Name Bit Type Reset Description 
Value 


[mew Гонта [no oo eem: — — — — — — —] 


AUDIO EAR G [15:12] | RW 0x0 Audio Driver EARP/EARN PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -ЗаВ 
1100 = 0dB 1101 = 3dB 
1110 = бав 1111 = 9dB 


AUDIO_HPL_G [11: 8] RW 0x0 Audio Driver HPL PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 + -ЗаВ 
1100 = 0dB 1101 = Зав 
1110 = бав 1111 = 9ав 


AUDIO_HPR_G [ 7: 4] Audio Driver HPR PGA Gain control 
0000 = mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
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0100 - -24dB 0101 = -21dB 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 
1010 = -6dB 1011 = -ЗаВ 
1100 = 0dB 1101 = Зав 
1110 = бав 1111 = дав 


eena isa | [oo Даме 1 


7.2.5.2.21 ANA_CDC13 


m e [o Tae Te [s o [« 8 2 Te [в Ге САС 


К БЕ 
Peset О КЕ ШЕ С КОЕ qe e p o qu e qm [o 
іы [14 |1з [12 | п [to [9 |в |7 је |5 /4 |3 |2 |1 |0 | 
те [RW ББ SEO p C 
[Reset [o | о [о | о jo [o jo |0 [o jo | 


ANA_CDC13 


Field Name Bit Type Reset Description 
Value 


mem pea e [mes _ 


i cade CG HPL та 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001=-27dB 010 = -24db 
011 =-21dB 
100 = -18dB 101 + -159В 110=-12dB 
111 = -9dB 
G<5:3>=001, G<2:0>= 
000=-8.5dB 001 = 
011 = -7dB 
100 =-6.5аВ 101 = 
111 = -5dB 
G<5:3>=010, G<2:0>= 
000=-4.5dB 001 = 010 = -3.5ав 
011 = -Зав 
100 = -2.588 101 = 110 = -1.5ав 
111 = -1dB 
G<5:3>=011, G<2:0>= 
000=-0.5dB 001 = OdB 010 = 0.5а8 
011 = ТВ 
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100 = 1.5dB 101-2 2dB 110- 2.5dB 
111 = Зав 

G<5:3>=100, G<2:0>= 

000 = 3.5dB 001 = 010= 4.5dB 
011 = 5dB 

100 = 5.588 101 = 110 = 6.5dB 
111 = 7dB 

G<5:3>=101, G<2:0>= 

000 = 7.5dB 001- 8dB 010 = 8.5а8 
011 = 9dB 

100 = 9.5dB 101= 10dB 110- 10.588 
G<5:0>=101,110 - 111,111 => 10.5dB 

Audio Class-G Headphone PA left channel Gain 
control 

000 =-0.84dB 001 =-0.72dB 010=-0.6dB 
011 = -0.49dB 

100 =-0.37dB 101=-0.25dB 110 = -0.13dB 
111=  OdB 


7.2.5.2.22 ANA_CDC14 


ero о р [а [а Je e [а [а Те Тат [в ИСИС 


Туре 


ПЕ О ЕО 
Reset |0 |o |o Jo о jo о fo о jo jo о jo fo jo Jo | 
par ES ERIS ER GR БИ ЕЕ ЕЕ ee eS eae 
Twe w А и 
[Reset [о | о [о | ДЕ Te qe То До 2. 


ANA_CDC14 


Field Name Bit Type Reset Description 
Value 


mem (рия | И пъ 


iun CG HPR = 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001 =-2798 010 = -24db 
011 =-21dB 
100 = -18dB 101 = -159В 110 = -12аВ 
111 = -9dB 
G<5:3>=001, G<2:0>= 
000 = -8.588 001 = -8dB 010 = -7.5dB 
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011 = -7dB 

100 = -6.598 101-2 -6dB 110 = -5.5ав 
111 = -5dB 

G<5:3>=010, G<2:0>= 

000 =-4.5dB 001 = 010 = -3.5dB 
011 = -3dB 

100=-2.5dB 101 = 110 = -1.5ав 
111 = -1dB 

G<5:3>=011, G<2:0>= 

000=-0.5dB 001 = 010 = 0.5dB 
011 = 1ав 

100 = 1.598 101 = 110 = 2.5ав 
111 = Зав 

G<5:3>=100, G<2:0>= 

000 = 3.5dB 001- 

011 = 5dB 

100 = 5.588 101 = 

111 = 7dB 

G<5:3>=101, G<2:0>= 

000 = 7.588. 001- 8dB 010= 8.5ав 
011 = 9dB 

100 = 9.5dB 101= 1088 110 = 10.588 
G<5:0>=101,110- 111,111 => 10.5dB 

Audio Class-G Headphone PA left channel Gain 
control 

000 =-0.84dB 001 = -0.7288 010 = -0.6ав 
011 = -0.49dB 

100 =-0.37dB 101=-0.25dB 110 = -0.13ав 
111=  OdB 


7.2.5.2.23 АМА_СОС15 


э ите е Та [г [ж [ж [ее [в [а [ет [в Ге [в САС 


Pus 
Пи |в |о [o |в |o [o |o |o jo |o je |o [o jo [o | 
кайаша жиган и 


reserved 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


[Reset | о То То То То T То То Те Те Те Те Jo Те Те Jo 


АМА СОС15 


Field Name Bit Type Reset Description 
Value 


эше ues no oo [шее — — — — — — 


AUDIO NG EN [15] RW 0x0 NG enable control 

0 = disable 1 = enable 
AUDIO_NG_DA_ | [14] RW 0х0 МС ОА enable control 
ЕМ 0 = disable 1 = enable 
AUDIO_NG_PA_ | [13] RW 0х0 МС РА enable control 
ЕМ 0 = disable 1 = enable 
AUDIO_NG_CG_ | [12] RW 0x0 NG_CG LPW enable control 
LPW_EN 0 = disable 1 = enable 
AUDIO_CG_DRE | [11] RW 0x0 Audio Class-G DRE function enable control 
_EN 0 = disable 1 = enable 
AUDIO_CG_DRE | [10] RW 0х0 Audio Class-G DRE function HYS enable control 
_HYS_EN 0 = disable 1 = enable 
AUDIO_CG_POP RW 0х0 Audio Class-G depop function enable control 
_EN 0 = disable 1 = enable 
AUDIO_CG_POP RW 0х0 Audio Class-G depop function HYS enable 
_HYS_EN control 

0 = disable 1 = enable 


[mee “|?” | [oo seme ОИ 


7.2.5.2.24 ANA_CDC16 


те [а Га Те [5 [ж [э Те Ти [ж [ [е [т [%` 


е wa 
| Reset ДИСИ КЕЛИ Ша ОВ КОВ Je Ше САР В qe qe C O 


Б H Е ЕЕ Е Е Е ЕЕ шшш 


B 
AUDIO | AUDIO POP. д 
m l : 
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ANA_CDC16 


Field Name Bit Type Reset Description 
Value 


AUDIO_POP_CH : RW Audio HP pop-noise reductoin charge velocity 
GS control signal 00000000 = auto 00000001 = 
1x 
00000010 - 2x 00000100 = 4x 
00001000 = 8x 00010000 - 16x 
00100000 = 32x 01000000 = 64x 
10000000 = 128x 


5: 8] 

AUDIO POP EN | [7:6] Audio HP pop noise reduction enable signal 

00 = disable 01 = enable charge 

10 = enable discharge 11 = hold mode 
AUDIO POP T 5 Audio HP pop noise reduction enable signal 

000 = 0.12ms 001 = 0.25ms 

010 = 0.5ms 011 2 1ms 

100 = 2ms 101 = 4тѕ 

110 = 8ms 111 = 16ms 
AUDIO_POP_CH Audio HP pop-noise reductoin charge resistor 
GR_PD mode power down signal 

0 = power up 1 = power down 
AUDIO_POP_SO Audio HP pop-noise reductoin charge soft control 
FTCHG_EN enable signal 

0 = disable 1 = enable 


[mem [а | oo ООО 


7.2.5.2.25 ANA_CDC17 


e pels [2 [а CC [в [а Га [в [в [1 7 [в 


Туре 


о” 
Frese fo Jo [o [o [5 fo је Јо fo fo T [oo fo T [o _ 
fee [vs | [o pe | [oo [o је [7 [о Ts ја fo [2 | fo 
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POP CH 
су 


Туре 


(Туре rvv рони 
[Reset |o jo jo jo jo [o |9 jo jo jo jo jo jo jo [о jo | 


ANA CDC17 


Field Name Bit Type Reset Description 
Value 


[sever [mus no oe meme — — — — — — —] 


AUDIO POP CH |[15:14] | RW 0x0 Audio HP pop-noise reductoin charge residual 
GV voltage control signal 

00 = 0.5mV 01 2 1mV 

10 = 2mV 11 = 4mV 


[mem СЕЙ [RO [oo meme И 


7.2.5.2.26 ANA_CDC18 


СЗ EC [в ЗЕЛ БҮЛ ИСИС ЕДІГЕ 


Туре 


LEE 
ne fo Jo је Jo [5 је T Joo fo T [oo fo T р 
fee [vs [we [ro fee fw [ole је |“ С |5 Ја |» [2 | fo 


w Азы м - 
Reset [o |o |0-/0 |9 jo |o jo [o jo jo jo jo |0 fo jo | 


ANA CDC18 


Field Name Bit Type Reset Description 
Value 


езе [mus no oe mme — — — — — — —] 


AUDIO CG HPL |[15:8] RW 0х0 Audio Class-G calibration left channel input 
_DCVI 

AUDIO_CG_HPR | [ 7: 0] Audio Class-G calibration right channel input 
_DCVI 


7.2.5.2.27 ANA HDTO 


0x00000068 ANA HDTO (0x00000300) ANA HDTO 
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КЕЗ $РАЕАОТВИМ` 


Мате reserved 


Type 


hess 
Reset [|o |o |o |0 fo fo о jo |0 fo jo о jo |0 о jo | 
HESSE RAUS СЕН RU RGB Е CN SR S И В 


AUDIO V2ADC SE 
L 


D 
А 


pes fo 1 T- е T fo 


7.2.5.2.28 ANA HDTO 


SC9832E Device Specification 


гема _ 00000000000-0- 


AUDIO_HEAD_SBU 


pw ао 


Field Name Type Reset Description 
Value 


mem [ewm ee meer 7000000 


AUDIO V2ADC  |[1 = 
EN 


AUDIO V2ADC__| [14:14] 


SEL 
AUDIO_HEAD_IN | [10] RW 0х0 
$ РО 

RW 0х3 


AUDIO_HEAD_IN 


AUDIO_HEADDE 
TECT_PD 


V0.9 
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| Reserved | | 


Audio signal input to AuxADC enable signal 
0 = disable 1 = enable 


Audio signal input to AuxADC select 
0000 - disable 0001 = HEADMIC ІМ 


0010 2 GND DET 0011 = 
HEADSET L INT 


0100 = HEAD DRO L 
0110 = VDDAO 

1000 = CPVDD 

1010 = AUXMICBIAS 
HEADMICBIAS 

Head microphone insert detect circuit power 
down signal 
0 = power up 


0101 = VDDVB 
0111 = VDDPA 
1001 = MICBIAS 
1011 = 


1 = power down 

Head microphone insert detect circuit vref voltage 
select signal (VDDIO=2.8V) 

00 = 2.7V 01 2 2.5V 

10 = 2.3V 1122.1V 


Audio head microphone detect circuit power down 
signal 


0 = power up 


1 = power down 
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[^B SPREADTRUM 


AUDIO HEAD S 
DET 


AUDIO HEAD S 
BUT 


SC9832E Device Specification 


Audio headset insert detect voltage select signal 


(VDDIO=2.8V) 


00 = 2.7V 
10 = 2.3V 


01 2 2.5V 
1122.1V 


Audio head microphone button pressed detect 


voltage select signal (VDDIO-2.8V) 


0000 = 1.0% 
0010 = 0.9V 
0100 = 0.8V 
0110 =0.7V 
1000 = 0.6V 
1010 = 0.5V 


0001 = 0.95V 
0011 = 0.85V 
0101 =0.75V 
0111 =0.65V 
1001 =0.55V 
1011 + 0.45М 


1100 = 0.4М 1101/1110/1111 = forbidden 


[me — | [no [oo [reeves CS 


7.2.5.2.29 ANA_HDT1 


“еее Tes Ts [= [= T [2 [ж [в Te T в. 


ООО 
[Reset [|o [o |o |o |о [o [o |o |е |2 [o Je |o [o jo [o | 
EUR LC LER ОЙ ЕЕ В В Е Е Е ЗЕ UMS 


reserved 


ре epee 


ANA HDT1 


Field Name Type Reset Description 
Value 


| геземед | [31:16] И И se | Reserved ___________| 
AUDIO_GND_DE | [15] Audio GND_DET pull up power down signal 
T_PU_PD 0 = power up 1 = power down 
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ЦЗ SPREADTRUM SC9832E Device Specification 
AUDIO HEAD L | [14] RW 0x0 Audio Head L INT pull up power down signal 
INT PU PD 0 = power up 1 = power down 


AUDIO HEAD IN | [13:12] | RW 0x0 Audio Headphone jack type select (Head L INT) 
S TYPE 00 = Пе High 01 = Tie Low 
10 = № Spring 11 = forbidden 
AUDIO HEAD A | [11] RW 0x0 Headmic APP function enable signal 
РР EN 0 - disable 1 = enable 


AUDIO HEAD A | [10: RW 0х1 Headmic APP function Gain control 
PP_G 00 = 34dB (*50) 01 = 40dB (*100) 
10 = 43.5аВ (*150) 11 = 46dB (*200) 


AUDIO HEAD A | [8: RW 0x2 Headmic APP function frequency control 
PP_P 00 = 100kHz 01 = 85kHz 
10 = 70kHz 11 = 60kHz 


[mem [ей | [oo meme —— —  —] 


7.2.5.2.30 ANA_HDT2 


э m o Tas Ter [2 [ e [8 2 Te [в Ге [® [v - 


ООО ООВ 
Г Reset ЏЕНИ Е Ша СРИ s Je В ОВО 5 quo 
Еа pod E В Е Е ЕВ а ы 


AUDIO | 
MPD Ві reserved 
ANA HDT2 


Field Name Bit Type Reset Description 
Value 


[sever [mus no oe meme — — — — — — —] 


AUDIO IMPD C | [15] RW 0x0 Headset Impedance detect CUR enable signal 
UR EN 0 - disable 1 - enable 
AUDIO IMPD BU | [14] Headset Impedance detect BUF enable signal 
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ДИШЕ РЕНЕ ПО DNI NN 


AUDIO_IMPD_AD 
C_EN 


AUDIO_IMPD_AD 
C_RST 


AUDIO_IMPD_ST 
ЕР | 


AUDIO_IMPD_ST 
EP_T 


AUDIO_IMPD_RE 


Headset Impedance detect CHOP enable signal 
0 = disable 1 = enable 


Headset Impedance detect ADC enable signal 
0 = disable 1 = enable 

Headset Impedance detect ADC reset enable 
signal 

0 = disable 1 = enable 

Headset Impedance detect step select (128 
steps) 

00 = 1.60А 01 =0.8uA 

10 = 0.40A 11 = 0.20А 

Headset Impedance detect step time select (128 
steps) 

00 = 0.5ms 01 = 1т5 

10 = 2т5 11 = 4ms 


Headset Impedance detect ref resistor select 


FR 00 = 4k 01 = 2k 
10 = 1k 11 =0.5k 


AUDIO IMPD R1 : RW Headset Impedance detect measure resistor 


select 
00 = 5k 01 = 10k 
10 = 20k 11 = 40k 


[mme [ай [no [oo mew —— — —  —] 


7.2.5.2.31 ANA_STSO 


Ге [а CC [в ИСИС ЕЕЕ 


Туре 


O 
Reset |o |o fo [o о jo fo fo о о jo о jo fo jo jo | 
Елен EN A EE LE UB E CR ETE E ED ES FS ER ЯВ 


reserved 
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ANA_STS0 


Field Name Bit Type Reset Description 
Value 
эш no [oo [nes ООО 

AUDIO OTP FLA | [15] 0x0 Audio over temperature protection circuit alert 
G signal 

0 = normal 1 = over temperature 
AUDIO IMPD AD | [14] 0x0 Audio IMPD current charging stable flag 
D DONE 0 = charging 1 = charging stable 
AUDIO IMPD 60 | [13] 0x0 Audio IMPD current discharging stable flag 
B DONE 0 = discharging 1 = discharging stable 
AUDIO_CG_HP_ | [12] = Class-G calibration data valid signal 
DVLD Б = not valid 1 = data valid 
AUDIO HEAD B | [11] Audio head microphone button press alert signal 
UTTON (need software anti-dither) 

0 = normal 1 = button press 


AUDIO HEAD ІМ | [10] Audio head microphone insert alert signal (need 
SERT software anti-dither) 

0 = normal 1 = plug in 
AUDIO HEAD ІМ Audio head microphone insert alert signal (need 
SERT 2 software anti-dither) 

0 = normal 1 = plug in 
AUDIO POP FL | [8:7] Audio HP pop-noise reductoin charge alert flag 
AG 00 =charging/discharging 01 = half finished 

10 = three quarters finished 11 = near finished 
AUDIO OVP FL Audio battery over voltage protection circuit alert 
AG signal 

0 = normal 1 = over voltage 


AUDIO STSO Hts} [RO Joo | Reserved for further use 
(eg [no oo meme —_ — 


7.2.5.2.32 ANA_STS1 


0x00000078 ANA_STS1 (0x00000000) ANA_STS1 


[ANA STS! O 
Bt __|31 [so [29 |28 [27 |26 [25 |24 |23 |22 |21 |20 |19 |18 [17 | 16 | 
"өне _ _ O 


Мате reserved 


Type 


по Sees 

Reset |o |o fo Jo о jo fo fo о о jo о jo fo jo Jo | 
ім [45 [ла [is | t2 | [io јә |в |7 |6 |5 ja [a ia |1 [O | 
sss 


AUDIO DRV. OCP. FLAG reserved 


e [Ro In 
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Peset |0 [o јо јо jo jo jo [o jo jo |0 Jo [o [o [o Jo | 


ANA STS1 


Field Name Bit Type Reset Description 
Value 


mee ues no oo mew — — — — — —— 


AUDIO DRV OC |[15:6] 0x0 Audio Driver over current protection circuit alert 

P FLAG signal 
12'h0 = normal others = abnormal 
<9:8> for PA 
<7:6> for AOR <5:4> for AOL 
<3:2> for Earphone <1:0>for Headphone 8 
Class-G 

ыш [RO |o [мее — 


7.2.5.2.33 ANA_STS2 


э pela ее [> [> [= [ж [ Ти [ж [э [е Tr Ts ` 
е 


Мате reserved 


Ea 
waj [o Jo Jo T Jo fo [o [oo Jo Jo [o [e [o [° | 
m pepe [se fe u po |ә |е р |е [s [s |з [| [о | 


p O ANNAN lo _ SS _ O 
Reset [o [o jo [o fo jo [o jo jo jo jo јо jo jo jo jo | 


ANA STS2 


Field Name Bit Type Reset Description 
Value 


эше ues no oo [nes — — — — — —— 


AUDIO CG HPL |[15:8] 0х0 Audio Class-G calibration left channel output 
_DCVO 

AUDIO_CG_HPR | [ 7: 0] ШІ Audio Class-G calibration right channel output 
- осмо 


7.2.5.2.34 DANGL 


0x00000080 DANGL (0x00000000) DANGL 


r sss 
per — (9t (зо |29 |28 |27 |25 [25 |24 |23 |22 [21 |20 [19 |18 |17 | | 
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ме [89] 

Preset fo је [o T T Jo је [о С [oo T T5 [о [o р 

а [os | ма fro [re ји fo fo |е | је |5 | | [2 | [о | 
AU 


~ | reserved 
А 


panau 


Preset [o [° [°| 


DANGL 


Field Name Bit Type Reset Description 
Value 


эш Пола [no oo Reemi — — — — — — —] 


AUDIO DANGL [15] RW 0x0 Dac noise gate control for left channel: 0 : no 
noise, 1: noise 


ымен fea [RO os Двама — — — — — — — 


7.2.5.2.35 DANGR 


m e [o Tas Ter | [5 T« 8 [а Te [в [s Te САС 
пе [89] 
Preset [о [o [o Jo Jo [o [o [o [о [o [o [ojo T [o [°| 
far [5 [ue [ro ре и ee Је |5 | | | |» [0 


ПІ 


reserved 


oO. 
DA 
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Field Name Bit Type Reset Description 
Value 


mem Е ———ss 


AUDIO_DANGR m Dac noise gate control for right channel: 0 : no 
noise, 1: noise 


| геземед | ao [Ro foxo  Reseved ____________ | Reserved 


7.2.5.2.36 DRE 


0x00000088 DRE (0x00000000) 


Советов — |Ж 
fax Jo [oo Те [2 [er [ [5 [г Те Те [ет Те Ге Ге [7 е 


ee eed 
| Reset | 5: ша ОВ ЗА СЕ И n qme que 
jor — [14 из [iz и то |o |в |7 је |5 а |3 |2 |1 |0 | 
AU 


reserved 


Type 
Peset |0 [o |o јо jo jo [o [o jo jo jo jo jo [o јо [o | 


DRE 


Field Name Bit Type Reset Description 
Value 


| геземед | | [31:16] |RO [0х0  Reevd | Reserved 


AUDIO_CG_GUP ЕСА Audio 6.5MHz DRE Gain update Enable signal 
DT_EN 


[mew [пж | [oo seme — — — — — — —] 


7.2.5.2.37 DIG_CFGO 


m m T [o Tas CC Te [в [s САС 
eea 


reserved 
Туре о“ 
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пез јо |0 о |0 о jo о о |0 о jo о jo |0 о jo | 
Каш A MEM EUM EE ынга Я Е и 


иШ Е 


[Reset | arr NN 


DIG CFGO 


Field Name Bit Type Reset Description 
Value 


mem [emm me С 


audio ngc sel m audio noise gate control select 
1: noise gate signal from PAD 
0: noise gate signal from ADI block 


audio adie loop | [14] audio adie loop enable 
en 1: enable 
0: disable 


audio loop map | [13] audio adile loop mapping select 
sel 1: mapping with rotation 
0: no rotation 


adc en r [12] audio adie ADC path right channel enable 
1: enable 
0: disable 

dac en r [11] audio adie DAC path right channel enable 
1: enable 
0: disable 

adc en | [10] audio adie ADC path left channel enable 
1: enable 
0: disable 


audio adie DAC path left channel enable 
1: enable 
0: disable 


Reserved 


7.2.5.2.38 DIG_CFG1 
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er Го рю [a [а Те Те [а Те [а Га [в Ге ee 


Туре 


PRO 
c ee 


fee [vs | [ro pe | [oe је |7 је T5 ја |з [2 D fo 
тә |w — [m — [m ано 
nes То [r [r To le То То EP 19 То То Те 


DIG СРС! 


Value 
[emer ema [mo [oo ООО 
өч [зо [RO [oo | вама —— 


7.2.5.2.39 DIG_CFG2 


э [= [= |= |> [z [5s |z [= [= [= [гг [в ра Tr ЛЕ 


lp ИИН 
[Reset |0 |o о Jo о jo о jo о о jo о jo fo jo jo | 
ше ОВ НЕ Е ВЕ БЕЗ ШЕ СВ e MAIER IO OM 


OVP PD THD | OVP PRECIS 


[Reset [о [o | = Т, 
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DIG_CFG2 


Value 
езелеа — [mus mo [oo [nese — — - 
ир PD TD [uara [RW [oz |[OVPproectiinersheshos — — U U 
о енесз [nem [rw [e [ove mora те sented cea) ____ 


AUD_CLK_SEL 


PA_SHUTDOWN 
_EN2 


PA_SHUTDOWN 
_EN1 


PA_SHUTDOWN 
_ENO 


LOR_SHUTDOW 
N_EN 


LOL_SHUTDOW 
N_EN 


EAR_SHUTDOW 
N_EN 


HP_SHUTDOWN 
_EN 


audip protect clock select 0: 32K , 1: 1k 


PA shutdown enable for pa ovp 
1: shutdown control enable 
0: shutdown control disable 


[7] 


PA shutdown enable for pa otp 
1: shutdown control enable 
0: shutdown control disable 


PA shutdown enable for pa ocp 
1: shutdown control enable 
0: shutdown control disable 


En 


AOR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


AOL shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


EAR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


HP shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


[mem [ro [RO [oo [mee —  — —] 


7.2.5.2.40 DIG CFG3 


ее |за [z [= [zs [= [= [= [гг] [в ра [rr ЛЕ 
эе 


Туре 


ол a aa 
Ea ee eee 
a fis frs fis ie ]ю]9 fs |7 je [s |4 [з Je [|1 Jo 
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DIG_CFG3 


Field Name Bit Type Reset Description 
Value 


Bug [mo [oo [Remi — 
(ОН SHUTDOW | [15] 0х0 AOR shutdown clear 
N_CLR 1: clear AOR shutdown, recovery AOR en 
LOL_SHUTDOW | [14] 0x0 AOR shutdown clear 
N_CLR 1: clear AOL shutdown, recovery AOL en 
EAR_SHUTDOW | [13] 0x0 EAR shutdown clear 
N_CLR 1: clear EAR shutdown, recovery EAR en 
HP_SHUTDOWN | [12] 0x0 HP shutdown clear 
_CLR 1: clear HP shutdown, recovery HP en 
PA_SHUTDOWN | [11] 0x0 PA shutdown clear 
_CLR 1: clear PA shutdown, recovery PA en 
AUD INT CLR | [10:3] |во foxo | Audio int clear 

[лу [no [oo [нее — | 


7.2.5.2.41 DIG CFG4 


0x0000009C DIG. CFG4 (0x00000000) DIG CFG4 


ГИ 
fax Гзи [oo [29 [2 [> [oo [os [а [2 [2 [ет [а [тә Гаро [| 


t waw 
Pes [o [o [o [o T To fo [ojo fo T [o [o [e [o [o | 
a КС а КЕ ре С ро |ә С р е 15 |« |з |> | [о | 
aw 


ін ҙҺ әҺЬ.Ш/Ш C 
Reset |o [o jo [o fo jo [o jo jo jo fo [o jo jo jo jo | 


DIG CFG4 
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Field Name Bit Type Reset Description 
Value 


[me ЕЕ no [oo mme — — — — — — —] 


[mem оо [no [oo seme —— — — — — —] 


7.2.5.2.42 DIG STSO 


m m T [o Tas Ter [ж Tos Te [8 [а Te [в [| T [7 [в 


SSS ЕЕ 
[Reset [|o [o |o [|o |2 |o |в |o |е |2 [o jo |o [o |о [o | 
ENT nn ЕЛ ЕСІН |7 fe [s |4 [з Je [1 Jo 

LO | LO | EA | HP 

5 


HU 
TD | AUD_IRQ_RAW reserved 


по | о ООП 7 —— R 
Reset [o |o jo [o jo То Дол [о [o jo jo [о jo шеше 


DIG STSO 


Field Name Bit Type Reset Description 
Value 


| геземед | | [31:16] [Ro [0х0  Reevd | | Reserved si 


таи SHUTDOW ee е lor shutdown status 
94405 MUN lol shutdown status 
“ik _ SHUTDOW ШЕСЕ ear shutdown status 


HP_SHUTDOWN [12 (ВО [охо | hp shutdown status | hp shutdown status 
PA_SHUTDOWN mof m | pa shutdown status 


AUD_IRQ_RAW o 3] 
ius | pop irq, 
оур па, 
оір irq, 
pa оср іга, 
lor оср іга, 
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lol ocp irq, 
ear ocp irq, 
ЈЕ ocp irq 


Оо ЕЕ ЕСИ оо 


7.2.5.2.43 DIG_STS1 
э [ә о ро [2[= Те Ре [ж [а Те Ти е [в Pee Те 


СИ 
reeset fo је [o СЛ Jo је [о рр T T T5 T [o [o _ 
w СВ а ра [etn Џој fe | је |5 | |» [2 | [о | 


ROR 
Rese |o jo |o jo jo |0 jo jo [o [o jo jo |0 jo [o [o | 


DIG 5781 


Field Name Bit Type Reset Description 
Value 


төш [era so foe NL. М 


AUD_IRQ_MSK та 8] 

sss 
ovp_irq_msk, 
otp_irq_msk, 
pa_ocp_irq_msk, 
lor_ocp_irq_msk, 
lol_ocp_irq_msk, 
ear ocp irq msk, 
c оср irg msk 


at 


7.3 125 Serial Interface 


7.3.1 General Features 


There are three groups of I2S interface signals between the audio codec and the VBC block, two 
groups are for the ADC channels, and the other is for the DAC channels. 125 serial communication is 
performed via three one-bit signals: a clock signal, a data signal and a synchronization signal. 


The three groups of 125 serial interface signals are defined as in Table 8-4. 
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Table 7-8 12$ interface list 


e Masterand Slave Audio Codec is the master of the serial interface, meaning that the audio 
codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, 
ADC_LRO, ADC_SDATA are all output from audio codec to VBC interface. For the DAC 
channel, DAC_BCLK and DAC_LRO are output from audio codec to VBC interface, and 
DAC_SDATA, which is generated on DAC_BCLK and DAC_LRO by VBC interface, is output 
from VBC interface to audio codec. 

e Synchronization For the ADC channel, ADC_LRO and ADC_SDATA are generated on 
ADC_BCLK falling edge by the audio codec, and to ensure a data transmission robust to 
setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of 
ADC_BCLK. On the other hand, for the DAC channels, DAC_LRO is generated on 
DAC_BCLK falling edge by the audio codec, so VBC interface also generates DAC_SDATA оп 
DAC_BCLK falling edge, and the audio codec samples DAC_SDATA оп DAC ВСІК rising 
edge. 

e Frequency Relationship The audio codec MCLK (Main Clock) frequency is equal to 12 
MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is different. The 
mean frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK 
cycle difference max) when Ts (= 1/Fs) is not an integer multiple of MCLK period. For 
instance, if Fs = 44.1 kHz and BCLK frequency is equal to 3 MHz, the mean LRO period is 
equal to 68.02721... BCLK periods, and so the number of BCLK cycles between two LRO 
high-levels varies between 68 and 69. Table 7-5 describes the relation between MCLK, Fs and 
BCLK frequency. 


The serial interfaces can work in two modes: DSP mode or 125 mode. The mode is selected through 


the VB_AICR register described in Section 8.6. The following two sections describe the two serial 
interface modes in detail. 


7.3.2 DSP Mode Timing 


In DSP mode, DAC_LRO ог ADC LRO signal is a one DAC_BCLK or ADC_BCLK cycle high-level 
pulse. DAC. SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, 
left channel first, from MSB to LSB, then right channel, from MSB to LSB. There is no delay between 
left and right channel transmission, so word length (16 bits data width) must be taken into account 
when transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each 
cycle. The following two figures show the timing of the DSP interface modes. 
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Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


< > 
ADC_BCLK LE Ве i БІНЕ 
ADC_LRO | | | | - - | 
АБС ВАТА E pese Ген Ген — = TERN 
- > 
Mono channel data Mono channel data 
Figure 7-2 ADC serial interface timing in DSP mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
а > 
DAC_BCLK Шым NE | | d 
DAC LRO | 
DAC. ВРАТА ТЕСЕ ІЗІ БЕЗ С D Га с О | E 
< >< > 
Гей channel data Right channel data 


Figure 7-3 DAC serial interface timing in DSP mode 


7.3.3 125 Mode Timing 


In 128 mode, DAC_LRO or ADC_LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 
32. Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA transmission has to 
start one BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel 
data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data 
are sent twice in each cycle. Depending on data word length (16 bits supported only), SDATA is 
filled with “0” until next channel transmission. The following two figures show the timing of the 125 
interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


32 BCLK cycles Remaining BCLK cycles 


>< 
ADC_BCLK I | | = | | Е | I | | ыы | I Ы | 
ADC_LRO —À | | | | | | | I | | | 
ADC оята Герена 001 peeqeen t pen 
< > је - — 
Mono channel data Mono channel data 
Figure 7-4 ADC serial interface timing in 12$ mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
> 
32 BCLK cycles > Remaining BCLK cycles 
DAC_BCLK I | | = | | ы | ' | | ыы | I - | 
ACER. — o Жк КЕЗЕК по Rem 
— ss ЕСЕН 7 _______ [eee U 
—— c ——— 
Right channel data Left channel data 
Figure 7-5 DAC serial interface timing т 125 mode 
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7.4 VBC Interface 


7.4.1 Overview 


The VBC module is designed as a digital interface, for software control and data handling with Audio 
Codec. Digital high-pass IIR filters, SRC, digital gain, side tone module and loop path are also 
implemented in VBC for special applications. 


7.4.2 Features 


e APB bus is supported in VBC module interface, used to access the same VBC 

control registers 

Support Four ADC channels 

Support two DAC channels 

Support two more DAC interface for software 

Support mute digital gain mix of DAC and external DAC 

Slave IIS serial interface for ADC and DAC channels with Codec or other masters 

like FM and BT 

Support 5 groups of ADC/DAC IIS interface selected by software 

4 320x24 FIFO are used as ADC data buffer. 

4 320x24 FIFO are used as DAC data buffer. 

Support DMA access 

DAC SRC is implemented for converting sample rate 

DAC 6th-order IIR filter are designed for application such as high-pass filter and 

EQ 

DAC auto-level control(ALC) is supported 

Another 4"-order IIR filter are implemented as EQ, and the position of the 4"- 

order EQ can be configured to be in front of ALC or behind ALC 

DAC noise gate is implemented 

DAC digital gain is supported 

Two channel data of DAC can be mixed by different ways 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC SRC is implemented for converting sample rate 

ADC digital gain is supported 

Side tone is supported 

High-pass filter is included in side-tone 

Two channel data of side tone can be mixed by different way 

ADC input signal can be sent to DAC through side tone, mixed with DAC data at 

two positions 

DAC output signal can loop to ADC 

е ADC01 and ADC23 interrupts will be sent to software if one ADC FIFO is almost 
full 

e DAC interrupt will be sent to software if one DAC FIFO is almost empty 


7.4.3 Function Description 


APB bus is able to access VBC control register. Through configuring register, six channels ADCO, 
ADC1, ADC2, ADC3 DACO and РАСТ can be shut down independently. All VBC function modules 
work at 26M clock, which can also be shut down. Interrupt will be sent to software after the data in the 
FIFO is almost full for ADC channel, or almost empty for DAC channel. 
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DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request 
will be sent to DMA after the data in the FIFO is almost full for ADC channel, or almost empty for DAC 
channel. 


Async-FIFO is implemented at the boundary of 125 clock domain and the VBC function clock domain. 


One of the five group 125 interface is selected to be connected with VBC. 


7.4.3.1 Path Control and Function Module 
Dgmixer 5 
F 4/0 | +/-/@ I o 
I А —» исто 
>» 1 пи e M > — > зА у 
a оф > "b © Е t г N N F I 
EM Jo m E Q + G с I Г 
а | Е "^" M B E СЕДНЕ 5 
| [+ 
| Бове 1 H м » R » 4 > | »o > 0 
0 T A 
Е | | side tone 
L 1 awit t+ (e | м VATN 
0 | | 
FIFO 
я | | T T. 
> | 24bit 52 | | © В 
F | | лы А 
ш (1 ) HPF 
A A 
MIXER 
A A A 
Р аса | | MX MUX „= 
В acc dg AM yt 
F 
М —— |ч U 4 
"tL Lo S < » = 4! x 
a Y E S | к= 
0 R I ч — 
F 6 С Е Ен 
à x -—— < < o M 
як < >) < ` » + U 4 
0 i < 0 
F M қ 
MV — 4 U 
tL}; + 50) < » eT < ^ 1" 
0 в Е 5 щот“ 
Q R I < — 
F 6 Ü F | 
--— | a - "m 5 (“0 ў 
2 X x | A U < 
< 0 
adc_dg |__| 


Figure 7-6 VBC Path Control 


The figure above describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


7.4.3.1.1 ADC loop to DAC 


Side tone module is implemented between ADC and DAC path, and through the side tone module and 
an Sync-FIFO, ADC data can loop to the DAC channels, either to the input of DAC EQ6, or output of 
the DAC channels, added or subtracted by the DAC data. The FIFO depth is 8 


7.4.3.1.2 DAC loop to ADC 
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The output of DAC can also loop to ADC path, into the ADC digital gain module 


The input data of each ADC channel can be selected between the two input channel. 


7.4.3.1.3 Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 
parsed as the figure below. 


Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
у 

G0.75[Gi] = | 128 117 108 99 90 83 76 70 | 
М = DG[6:3] = 0,1,2,3,4,...15 


60. 75 [61] | 
24bits 
16bits (DAC) 
>> (M+4 
ECT 4. 


i (АВС) 


Figure 7-7 VBC Digital Gain 


7.4.3.1.4 Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left and 
right channel data input to the mixer, and different mixing operation will be implemented according to 
the control registers. 
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+1/-1 
L : T 
0 +1/-1 
R х "R 
Figure 7.4-4 VBC Mixer 
7.4.3.1.5 6"-order EQ 


The 6th-order IIR high-pass filter is showed in the figure below. The filter is grouped into 3 parts. Each 
part is a 2" order IIR, and implemented іп one module, named vbhp s01.v, vbhp s23.v and 

vbhp 45.v. In each 2" -order IIR, the two channel data share the hardware, so after a valid-in signal, 
the DACO data are processed first, and then the РАСТ data are processed. After DAC1 data 
processing finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, and 
configured in the control registers 

All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and extended 
2 bits to be 34bits, and the output data are 28bits for ALC module processing or directly to EQ4. 
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so во 0) A0 0 51 Bod A0 1 
>>12 >>15 Өк ке -->- 5512 (х) 5515 (+) >x 


34bits 
aA 
(2'b00, D[31:0] | 2 


BLO -Al_0 Bii -А1 1 
>>15 >>15 5>15 мощ 5515 
B2 0 -A2_0 B21 A -А2 1 
>>15 № >>15 | NEN >>15 EN 
BO 2| 


<<16 


| 


Ж т | 
-А1 2 -АІ 3 
в! 2 ВІ з чй 
| 
15 >15 > 1 
7' Ма 
В2 2 -А2 2 B2 3 -А2 3 
>>15 P> >>15 >>15 >>15 
В04 A04 85 BO 5 A0 5 S6 
34bits 28bits 
Буз Ce C ОДО СО) = mee 
4 A 
а! pu 
Al_4 A А1_5 
В14 В15 
>>15 >>15 >>15 POs 5515 
73 zi 
B2 4 -A2 4 B2 5 A -А2 5 
>>15 Bel >>15 Ки >>15 - >>15 ка 


Figure 7.4-5 VBC 6-огдег DAC IIR filter 


Note: whether ЕО4 or ALC is after EQ6 is controlled by control register 


7.4.3.1.6 4"-огдег EQ 


The 4"-order ИВ high-pass filter is just implemented by the first section of 2™ order IIR and the third 
section of 2"-order IIR. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1722 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


7.4.3.1.7 ALC 


As for the ALC module, please refer to the document “VBC_ALC Design Specification’. 


The 8bits hp_limit control register is for the output limit logic. The output signal also can be limited to 
an expected value, and the value is hp_limit[7:0]<<16+16’hFFFF. 


7.4.3.1.8 Side Tone 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the high- 
pass filter should be configured by software. The digital gain of side tone is the same with the DAC 
and ADC channel digital gain. 


1- Z! Gi = DG[2:0] = 0,1,2,3,4,5,6,7 

h(z = (1-1>>(N+1)) ЗА 

1- (14>>М) 27 G0.75[Gi] = [ 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 

N= НРЕ[3:0] = 0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


— | G0.75[Gil | 
24515 | 24615 | 
>>(M+3) |А 
16bits i | 
І 
i US >> +0) n 
= ae 24615 
НРЕ Бу-раѕѕ 16615 
Figure 7.4-5 VBC Side Tone 
7.4.3.1.9 DAC SRC 
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Basic function of DAC SRC for audio with X1 , X2, X4 


32K/44.1K/48K 
ке.” 32K/44.1K/48K 
16K/22.05K/24K 2 SRC 2К/44. 
= >] FIR = 
02 
РАС | 163 
8K/11.025K/12K 4 SRC 
— >| FIR 
04 
Basic function of DAC SRC for audio with X1, Х44.1/32, Х44.1/48 
44.1K 
44.1K ла 
195 
1 
ШЫ i» rm K | || | 
U3_32K | 788K | 
FIR FIR 
| ШЕН № || U49 288K ri 
195 | |! | 
| | | | 
48K 
i> Pl FR 96K] 
| U2_48K 


Figure 7-14 VBC DAC SRC 


DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different input 
sample rate, the configuration of the control register is different. Generally the DAC SRC module 
includes two part, the first part invert the input sample rate to be X1, X2 or ХЗ, which will be one of 32k, 
44.1k or 48k, and the second part will continually convert to 44.1k finnaly. 


7.4.3.1.10 ADC SRC 


Basic function of ADC SRC for audio with X1, Х44.1/32 , X44.1/48 


44.1K 
44.1K = 
195 
32K, 96K 1 | | 
-- h > FIR | | Ч | 
U3_32K | 288K 
FIR FIR | 
One |" оз вк || ji |" U49 288K р | 
195 ^ | | | | 
| | | | 
48K | 
= 2 H FIR 96K 
| U2_48K 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1724 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ БРВЕАОТВОМ 


Figure 7-15 VBC ADC SRC 


SC9832E Device Specification 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 


For the DAC SRC and ADC SRC design, please refer to the “VBC DAC SRC Design Specification” 
and “VBC ADC SRC Design Specification’. 


7.4.3.1.11 


Notch tone ( NCH ) 


HPF_L Notch_L 
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Pilot tone : used for voice coil temperature measurement 
Vibrate tone: used for 3-in-1 speaker. 
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7.4.3.2 


Clock Domain 


Totally four clocks input to voice band interface: 


APB clock 


7.4.3.3 


clk_vbc for VBC logic control 


125 Slave Interface 


clk_adc_iis for ADC 125 Slave block 
ск дас 15 for DAC 125 Slave block 


SC9832E Device Specification 


The 125 slave interface receives serial ADC data under the control of сік adc iis and adc iis Iro, 
which are generated by audio codec I2S master interface, and sends serial DAC data under the 
control of ск dac iis and dac iis Iro, which are also generated by audio codec 125 master interface. 


7.4.3.4 


All clock of VBC shows in table below: 


VBC clock structure 


clock direction source description 
clk_vbc input SOC 26MHz 

PCLK input SOC PCLK of APB bus 
clk_vbc_adc01_iisO | input SOC or PAD аас01 150 clock 
clk_vbc_adc01_iis1 | input SOC or PAD adc01 iis1 clock 
clk_vbc_adc01_iis2 | input SOC or PAD аас01 iis2 clock 
сік vbc аас01 iis3 | input SOC or PAD аас01 iis3 clock 
сік vbc adc01 iis4 | input SOC or PAD adc01 iis4 clock 
сік vbc adc23 iisO | input SOC or PAD adc23 150 clock 
clk_vbc_adc23_iis1 | input SOC or PAD аас23 iis1 clock 
clk_vbc_adc23_iis2 | input SOC or PAD adc23 iis2 clock 
сік vbc adc23 iis3 | input SOC or PAD adc23 iis3 clock 
сік vbc adc23 iis4 | input SOC or PAD adc23 iis4 clock 
сік vbc dac 150 input SOC or PAD dac 150 clock 
сік vbc dac 151 input SOC or PAD dac iis1 clock 
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clk_vbc_dac_iis2 input SOC or PAD dac iis2 clock 
clk_vbc_dac_iis3 input SOC or PAD dac iis3 clock 
clk_vbc_dac_iis4 input SOC or PAD dac iis4 clock 
elk уђе > vbc_top 
PCLK » 
ро 

сік vbc dac 1150--Ы — p 

сік vbc dac 1181--Ы Ж 

сік уБс дас 1152 > > D otis d 

сік vbc дас iis3—]— 9 > CG 

clk vbc dac iis——p 

сік vbc айс01 1150--Ы DQ 

сік vbc айс01 1151—— 

сік vbc adc0l 1152--Ы» > — > 

сік vbc adc0l 1153—— 06 |. 

сік vbc айс01 11541— 

сік vbc айс01 1150--Ы DQ 

clk_vbc_adc01_iisl4+—> 

clk_vbc_adc01_iis24+—> — 

сік vbc айс01 11531— д CG 

clk_vbc_adc01_iis44—>> 


All clocks of VBC could set false path between each other. IIS in VBC designs as IIS slave. The IIS 
interface timing shows in figure below. iis Ir and iis do(from master, named as vbc iis do in VBC IIS 
interface) are captured at negedge of clk iis, iis di(to IIS master) is launched at posedge of clk iis. 


clk iis 
M 
1 1 1 1 1 ' 
a iis lr 1 1 ' ' ' ' ' ' [] ' ' ' ' ' ' ' 
La `-h < Г 1 1 1 LI 1 1 1 1 LI 1 
5 EM m. OP hos iis do - ISB MSB [EE a sss s ) 
1 . . D D a n" n . n 
Í Latch ы WW ' MSB iis di ++ LSB МВ + РО an тена ЕЕ 
= 1 1 Ж О О О ' У О + ' О О О О 
е 
EE | L-84—1 —«—1—1-21—1—1-M | 1 43 Y T 4 
16 ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 
! ' ' ' ' ' i ' ' ' ' ' ' ' ' ' 
clk iis З 
S bh. ' D D D 1 D D ' ' ' ' ' ' ' ' D D D D ' 
115 lr 1 ' 1 ' ' ' ' ' 1 1 1 Li 1 Li 1 Ц ' ' ' ' ' 
1 Latch € 1 [ip П 1 1 ' 1 1 T 1 1 1 [ [ [ ' ' ' ' 
iis do 1 1М5В |... ' jis! I Tsee ILSB 'MSB le 1 Ц ' 'LSB ' ' ------4----- ' ' ' 
a | [ӨЛЕ i 1 i | i ' ' i ' | i ' р i ' | i 
v Launch iis di | | MSB | | dis | | LSB | MSB | | | | 1158 | | — | 4 
' үү 1 ' ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
e ' ' ' Ц ' || ' ' ' 1 ' ' ' ' ' ' ' ' ' ' 
' ' ' LI LI 1 1 1 1 1 LI LI 1 LI 1 1 1 1 LI 1 
744 VBC_VBC_REGBANK Register Address Мар 


Base address: 
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FIFO Address 

DAC0 FIFO: 0x1000 
DAC1 FIFO: 0x1004 
DAC2 FIFO: 0x1008 
DAC3 FIFO: 0x100C 
ADCO FIFO: 0x1010 
ADC1 FIFO: 0x1014 
ADC2 FIFO: 0x1018 
АОСЗ FIFO: 0x101C 


[ошл ее Дони | 
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0x00E4 VBC_DAC01_FIFO_LVL мрс дас fifo almost empty/almost full level control 
regtisters 

0x00E8 VBC DAC23 FIFO LVL vbc dac fifo almost empty/almost full level control 
regtisters 

ОхООЕС VBC_ADC01_FIFO_LVL үрс adc fifo almost empty/almost full level control 
regtisters 

0х00Ғ0 VBC ADC23 FIFO LVL vbc adc fifo almost empty/almost full level control 
regtisters 
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0x0150 VBC DAC EQ6 COEF10 | vbc dac eq6 coefficient high 16bit 
H 


0x0154 VBC DAC EQ6 СОЕҒ10 L | vbc dac eq6 coefficient low 8bit 


0x0158 oo DAC EQ6 COEF11  |vbc dac eq6 coefficient high 16bit 


[Ox015C = | VBC DAC EQ6 СОЕҒ11 L | vbc dac eq6 coefficient low 8bit 


Г ИШИН 60 VBC_DAC_EQ6_COEF12_ | vbc дас eq6 coefficient high 16bit 
H 


0x0164 VBC_DAC_EQ6_COEF12_L | vbc дас eq6 coefficient low 8bit 


0x0168 Ме DAC EQ6 COEF13 | vbc дас едб coefficient high 16bit 


|Ox0080 — VBC DAC EQ6 СОЕРІЗ L | vbc dac eq6 coefficient low 8bit 


егес ¢ 70 VBC DAC EQ6_COEF14_ | vbc дас eq6 coefficient high 16bit 
H 


0x0174 VBC DAC EQ6 COEF!14 L | vbc дас eq6 coefficient low 8bit 


0x0178 Mcd DAC EQ6 COEF15 | урс dac eq6 coefficient high 16bit 


|0х01,7: | VBC_DAC_EQ6_COEF15 L | vbc dac eq6 coefficient low 8bit 


r 80 VBC_DAC_EQ6_COEF16_ | vbc дас eq6 coefficient high 16bit 
H 


0x0184 VBC_DAC_EQ6_COEF16_L | vbc dac eq6 coefficient low 8bit 


0x0188 VBC_DAC_EQ6_COEF17_ | убс dac eq6 coefficient high 16bit 
H 


0x018C VBC_DAC_EQ6_COEF17_L | vbc dac eq6 coefficient low 8bit 
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0x0190 VBC_DAC_EQ6_COEF18__ | vbc dac eq6 coefficient high 16bit 
H 


0x0194 VBC DAC EQ6 COEF18 L | vbc dac eq6 coefficient low 8bit 


0x0198 ада DAC_EQ6_COEF19__ | vbc дас едб coefficient high 16bit 


|19000 VBC DAC EQ6 СОЕР19 | vbc дас eq6 coefficient low 8bit 


ГТ ИШИН АО VBC_DAC_EQ6_COEF20__| vbc дас eq6 coefficient high 16bit 
H 


0x01A4 VBC DAC EQ6 COEF20 L | vbc dac eq6 coefficient low 8bit 


0x01A8 Mae DAC EQ6 COEF21 | vbc dac eq6 coefficient high 16bit 


АС = | VBC DAC EQ6 COEF21 L | vbc dac eq6 coefficient low 8bit 


EI" BO VBC DAC EQ6 COEF22 | vbc dac eq6 coefficient high 16bit 
H 


0x01B4 VBC DAC EQ6 COEF22 L | vbc dac eq6 coefficient low 8bit 


0x01B8 VBC DAC EQ6 COEF23 | vbc дас eq6 coefficient high 16bit 
H 


0x01BC VBC DAC EQ6 COEF23 L | vbc дас eq6 coefficient low 8bit 


0x01CO VBC DAC EQ6 COEF24 | урс дас eq6 coefficient high 16bit 
H 


0х01С4 VBC DAC EQ6 COEF24 | | vbc дас eq6 coefficient low 8bit 


0x01C8 VBC DAC EQ6 COEF25 | vbc dac eq6 coefficient high 16bit 
H 


0x01CC VBC DAC EQ6 COEF25 L | vbc dac eq6 coefficient low 8bit 


0x01D0 ar DAC_EQ6_COEF26__ | vbc dac едб coefficient high 16bit 


|0104 | VBC_DAC_EQ6_COEF26_L | vbc dac eq6 coefficient low 8bit 


rw D8 VBC_DAC_EQ6_COEF27__ | vbc dac eq6 coefficient high 16bit 
H 


0x01DC VBC_DAC_EQ6_COEF27_L | vbc dac eq6 coefficient low 8bit 


0x01E0 = DAC_EQ6_COEF28__ | vbc dac едб coefficient high 16bit 


| 0х0184 | 0хо184 |УВС_ DAC_EQ6_COEF28_L | vbc дас едб coefficient low 8bit 


0х01Е8 VBC DAC EQ6 COEF29 | урс дас eq6 coefficient high 16bit 
H 


0x01EC VBC DAC EQ6 COEF29 L | vbc dac eq6 coefficient low 8bit 


0x01F0 Ma DAC EQ6 COEFS30 | vbc dac eq6 coefficient high 16bit 


|OxOiFA | VBC DAC EQ6 СОЕРЗО | | vbc dac eq6 coefficient low 8bit 


a F8 VBC DAC EQ6 COEF31 | мс dac eq6 coefficient high 16bit 
H 


0x01FC VBC_DAC_EQ6_COEF31_L | vbc дас eq6 coefficient low 8bit 
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0x0200 VBC_DAC_EQ6_COEF32__ | vbc dac eq6 coefficient high 16bit 
H 


0x0204 VBC DAC EQ6 COEF32 L | vbc dac eq6 coefficient low 8bit 


0x0208 ада DAC_EQ6_COEF33__ | vbc dac едб coefficient high 16bit 


|охо2ос o VBC_DAC_EQ6_COEF33_L | vbc dac eq6 coefficient low 8bit 


ВНИИ 0 VBC DAC EQ6 COEF34 | vbc дас eq6 coefficient high 16bit 
H 


0x0214 VBC DAC EQ6 COEF34 L | vbc dac eq6 coefficient low 8bit 


0x0218 Mae DAC EQ6 COEFS35  |vbc dac eq6 coefficient high 16bit 


|охо21с | VBC DAC EQ6 СОЕЕЗ5 L | vbc dac eq6 coefficient low 8bit 


e VBC DAC EQ6 COEF36 | vbc dac eq6 coefficient high 16bit 
H 


0x0224 VBC DAC EQ6 СОЕҒЗ6 L | vbc dac eq6 coefficient low 8bit 


0x0228 VBC DAC EQ6 COEF37 | vbc дас eq6 coefficient high 16bit 
H 


0x022C VBC DAC EQ6 COEF37 L | vbc dac eq6 coefficient low 8bit 


0x0230 VBC_DAC_EQ6_COEF38__| vbc дас eq6 coefficient high 16bit 
H 


0x0234 VBC_DAC_EQ6_COEF38_L | vbc дас eq6 coefficient low 8bit 


0x0238 VBC DAC EQ6 СОЕРЕЗ9 | vbc дас eq6 coefficient high 16bit 
H 


0x023C VBC DAC EQ6 СОЕҒЗ9 | | vbc dac eq6 coefficient low 8bit 


0x0240 Mm DAC EQ6 СОЕЕ4О | мрс dac eq6 coefficient high 16bit 


|0х0244 | VBC_DAC_EQ6_COEF40_L | vbc dac eq6 coefficient low 8bit 


ен o VBC DAC EQ6_COEF41_ | vbc dac eq6 coefficient high 16bit 
H 


0x024C VBC_DAC_EQ6_COEF41_L | vbc dac eq6 coefficient low 8bit 


0x0250 = DAC_EQ6_COEF42__ | vbc dac едб coefficient high 16bit 
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0x02A8 ie DAC EQ4 COEF10__ | мрс dac ед4 coefficient high 16bit 


COSES VBC DAC EQ4 COEF10_L | vbc дас ед4 coefficient ом 8bit 


LN VBC DAC ЕО4 COEF11_ | убс дас ед4 coefficient high 16bit 
H 


0x02B4 VBC_DAC_EQ4_COEF11_L | vbc dac ед4 coefficient low 8bit 


0x02B8 Mare DAC EQ4 COEF12 | vbc dac ед4 coefficient high 16bit 


D VBC DAC ЕО4 COEF12 L | vbc dac ед4 coefficient low 8bit 


ВНИИ VBC_DAC_EQ4 COEF13_ | убс дас ед4 coefficient high 16bit 
H 


0x02C4 VBC_DAC_EQ4 COEF13_L | vbc дас ед4 coefficient low 8bit 


0x02C8 Í DAC ЕО4 COEF14 | vbc dac eq4 coefficient high 16bit 


0хо2 ë VBC DAC EQ4 СОЕР14 L | vbc дас ед4 coefficient low 8bit 


СССР УВС DAC ЕО4 COEF15 | vbc дас ед4 coefficient high 16bit 
H 


0х0204 VBC DAC EQ4 COEF15 L | vbc дас ед4 coefficient low 8bit 


0x02D8 VBC_DAC_EQ4 COEF16 | убс дас ед4 coefficient high 16bit 
H 


0x02DC VBC DAC EQ4 СОЕР16 | vbc дас ед4 coefficient low 8bit 


0х02Е0 ae DAC EQ4 СОЕҒІ7 | мрс dac ед4 coefficient high 16bit 


|охогед = | (0024 _____|УВС_ DAC EQ4 COEF17 L | убс dac ед4 coefficient low 8bit 


0х02Е8 VBC DAC ЕО4 COEF18 | убс дас ед4 coefficient high 16bit 
H 


0х02ЕС VBC DAC EQ4 СОЕР18 | vbc дас ед4 coefficient low 8bit 
0x02F0 VBC_DAC_EQ4 COEF19 | vbc дас ед4 coefficient high 16bit 
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a |; C | ae eee] 
0x02F4 VBC DAC EQ4 COEF19_L | vbc дас ед4 coefficient low 8bit 


0x02F8 > DAC EQ4 СОЕЕ20_ | мрс дас ед4 coefficient high 16bit 


ос | VBC DAC EQ4 COEF20 L | vbc dac ед4 coefficient low 8bit 


D VBC DAC ЕО4 COEF21 | vbc dac ед4 coefficient high 16bit 
H 


0x0304 VBC DAC EQ4 COEF21 | | vbc dac ед4 coefficient low 8bit 


0x0308 Mae DAC EQ4 СОЕҒ22 | vbc dac ед4 coefficient high 16bit 


|охозос — VBC DAC EQ4 COEF22 | | vbc dac ед4 coefficient low 8bit 


ГИНЕН 0 VBC_DAC_EQ4 COEF23 | vbc дас ед4 coefficient high 16bit 
H 


0x0314 VBC DAC EQ4 COEF23 L | vbc dac ед4 coefficient low 8bit 


0x0318 ча ОАС ЕО4 СОЕҒ24 | урс дас ед4 coefficient high 16bit 


| 0х031с o VBC DAC ЕО4 СОЕҒ24 | | vbc dac ед4 coefficient low 8bit 


LN VBC DAC ЕО4 COEF25 | урс дас ед4 coefficient high 16bit 
H 


0x0324 VBC DAC EQ4 COEF25 | | vbc dac ед4 coefficient low 8bit 


0x0328 VBC DAC ЕО4 COEF26 | vbc dac ед4 coefficient high 16bit 
H 


0х032С VBC DAC EQ4 COEF26 | | vbc дас ед4 coefficient low 8bit 


0x0330 VBC_DAC_EQ4 COEF27_ | vbc дас ед4 coefficient high 16bit 
H 


0x0334 VBC_DAC_EQ4 COEF27 L | vbc дас ед4 coefficient low 8bit 


0x0338 VBC DAC EQ4 COEF28 | vbc дас ед4 coefficient high 16bit 
H 


0x033C VBC DAC EQ4 СОЕҒ28 | | vbc дас ед4 coefficient low 8bit 


Spreadtrum Communications, Inc., Confidential and Proprietary 1734 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


0x0474 VBC_ADC01_EQ6_COEF14 | vbc adc01 eq6 coefficient low 8bit 
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0x0528 VBC_ADC01_EQ6_COEF37 | vbc adc01 eq6 coefficient high 16bit 
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0x0684 VBC_ADC23_EQ6_COEF16 | vbc adc23 eq6 coefficient low 8bit 
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0x0738 VBC_ADC23_EQ6_COEF39 | vbc adc23 еаб coefficient high 16bit 
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0x073G VBC_ADC23_EQ6_COEF39 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0740 VBC_ADC23_EQ6_COEF40 | vbc adc23 eq6 coefficient high 16bit 
_H 

0x0744 VBC_ADC23_EQ6_COEF40 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0748 VBC_ADC23_EQ6_COEF41 | vbc adc23 eq6 coefficient high 16bit 
_H 

0x074C VBC_ADC23_EQ6_COEF41 | vbc adc23 eq6 coefficient low 8bit 
L 

0x0750 VBC_ADC23_EQ6_COEF42 | vbc adc23 eq6 coefficient high 16bit 
_H 

0x0754 VBC_ADC23_EQ6_COEF42 | урс adc23 eq6 coefficient low 8bit 
L 

0x0900 VBC_DAC_TONE_GEN_CT | VBC DAC Tone Generate Control 
RL 

0x0904 VBC DAC TONE GEN PA | VBC DAC Tone Generate ParameterO 
RAMO 

0x0908 VBC DAC TONE GEN PA | VBC DAC Tone Generate Parameter1 
RAM1 

0x090C VBC DAC TONE GEN PA | VBC DAC Tone Generate Parameter2 
RAM2 

0x0910 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter3 
RAM3 

0x0914 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter4 
ВАМ4 

0x0918 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter5 
RAM5 

0x091C VBC DAC TONE GEN PA | VBC DAC Tone Generate Parameter6 
RAM6 

0x0920 VBC DAC TONE GEN PA | VBC DAC Tone Generate Parameter7 
RAM7 

0x0924 VBC DAC TONE GEN PA | VBC DAC Tone Generate Parameter8 
RAM8 

0x0928 VBC_DAC_TONE_GEN_PA | VBC DAC Tone Generate Parameter9 
ВАМ9 


— j j OMEN 
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7.4.4.1 VBC_MODULE_CLR 


0x00000000 убс module clear registers(0x00000000) VBC MODULE CLR 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved На | Па | па | па | па | па | па | па | Па | па | па | па 
ac. ac. dc2 ас0 ас2 ас0 ас2 ас0 aci dc2 ас0 aci 
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та е 1е ii ii is fi 3 ii 1 ii 
F ii F cl 5 46 і і scl | за 
clr clr Ж Ж pz 


пе | we [we [we | we [ve [жє [ж [же [ж 


па | па | па | па | па | па | па | па 
dc3 dc2 дс1 асо ac3 ac2 ас1 ас0 
fif fif fif fif fif fif fif 
ос фос | ос | ос [ос | ос 

r 


re AP Š 


vbc module clear registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ТЕТІГІ но [а 9 Í SSCS 


rf dac nchtone cl | [27] с (м Te dac notch tone clear 
r 


ЕС | — wo [ал [о |semocherdes — — — — 
Lasse er rep — [wo [А |o | acz dg mode dear 
Lao de er [rp — wo NA [0 ат dg module dear 
Laden or [з] [wo NA [0 — assess module dear 
таай ea or [ra — wo [МА [о aser вто" — — — 


rf adc23 iis Мо | [21] | | adc23 iis afifo clear 
clr 
rf adcO1 iis Мо | [20] mw pP adc01 iis afifo clear 
clr 


sa [и [с [ал [о [юйю — — — — 
аса e dr rep — wo [л |o — assis aea — — — — 
ЕЕ [ип wc [NA fo — aser is aea — — — — 
ЕЕ [nep [с [NA |o [һвм — — — — — 
esce ar fus [с [л [о [жешет — — — — 
maa — ne [с [а — [o [sets — — — — 
tss nacer [пз |с [л fo — | deemoemodue es — — — — 
засеока [пл [wo [л — [9 [сейтт — — — 
secas or [Hu [wo [А fo — ЕЕ 
Mme |а |е |а |2 — ЕТ 
тшс [з [we [А fo — [осте — — — — 


d “дас dgmixer с! ЕЕЕ БИ | дас dgmixer module clear 
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кэз тоа [m — [wc NA — o | ade sofware erase io coer — | 
rase er fi [мб [WA fo асо sofware ntertae носен | 
каас тов [ts __|иб [na [0 — [eder sofware топас tocea — 
raso e er [tai — [wo [WA — [o — [eden sofware morace o clear — 


see |F __|иб [na [o | веб sofware interac fo conr — 
sare er t — [wo [na [o — [dace sofware iiorace tocea — 
ват тоа [m — [wo [na [o — [deer sotwareinerace tocea — | 
seo er [to [we [WA — [o [seco sofware теласе tocea | 


7.4.4.2 VBC DAC DGMIXER роо 


0х00000004 | vbc dac dgmixer control registers(0x00000000) | “ВС-РАС ПОМХЕВ DG 


ИТШЕЛЕЗЕЗЕЗЕЗЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
эе мии М 


rf_dac1_dgmixer_dg 
Tyee OCC 7 


rf аас0 dgmixer dg 


е Е Е С О ОС С С ОЗ ВС СЗ ОСЗ ОС С ОЗ ОСЗ ОС 


vbc дас dgmixer control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rf_daci_dgmixer_ | [31: 16] евра дасі dgmixer digital gain 
dg 
rf аас0 dgmixer | [15:0] pop m dacO dgmixer digital gain 
dg 


7.4.4.3 VBC DAC DGMIXER DG1 


0х00000008 | vbc dac dgmixer control registers(0x00000000) | VPC-DAC-DGMIXER РС 


ШІ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЙ 
| — m — 


rf dac2 dgmixer dg 
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Reset | о | о | о | о | о | о | о | о | о|о|о|о | о| о Тото | 


мрс dac dgmixer control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


rf dac3 dgmixer | [31: 16] p TE dac3 dgmixer digital gain 
dg 
rf dac2 dgmixer | [15: 0] pee dac2 dgmixer digital gain 
dg 


7.4.4.4 VBC IIS CTLO 


съ o o [s Do e [5s [55 2 [2 22 TD Ге [7 [15] 


Reserved 
е OO 
Pest | 772-771 
_ ви EE ВЕ С ICT 


- | ; Е 


ре eer fre] СЕЛІ | 
с o а />//ц 


убс iis control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved [ага јео |м [oT 


rf iis tx lp rx [13] RW NA Loop IIS Tx signals(DA) to IIS Rx 
signals(AD). 
0: normal mode 
1: loop mode 


кее — nd Ro СООО ОО ОО 


rf iis adc23 clk i | [11] RW NA VBC interface reverses ADC23 125 clk 
nv from audio codec as its I2S clk to 
receive serial data 
0: normal mode 
1: inverse mode 
rf iis dac clk inv | [10] RW NA VBC interface reverses DAC 125 clk 
from audio codec as its 128 clk to send 
serial data 
0: normal mode 
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x | [| | | И — — — 


rf iis adcO1 clk i RW NA VBC interface reverses ADCO1 125 clk 
nv from audio codec as its 128 clk to 
receive serial data 
0: normal mode 
1: inverse mode 


Lese: [вт [so а р ОО 


7.4.4.5 VBC_ENABLE_CTRL 


ШЕТЕН vec enable сатратро | _VBC_ENABLE_GTAL | 
съ o p [s [o T е [55 [2 [о [2 22 ее [ [пе] 
| шы ——_ 


Reserved 
ETE 0-000006 И 
— SSS 
[s | 14 | 1з | 12 | 11 | 0 | 9 Је | у | e js | a г | |o 


На | Па | па | на | па | па | па | па | па | па | па | па | па | па | па | па 
ү d г т gs b p ци dc3 dc2 дс1 асо ac3 ac2 aci aco 
fif fif fif fif fif fif fif fif 

ое | ое | ое | ое | ое | ое 

n n n n n 


ве ви | ви | пи | ве] ми со о ес Де ми |ви аран 


мрс enable control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [evi но [а o 
EAN A наСІАИ 777188 
аса ama on [Ha [RW [А — [o ЕЕ 
Dads ama en [Hs [AW [А — [o ЕСО 
raso ama on [nz [AW [Na — o Дайте | 
raa ama on [nn [AW [WA — [o [меню | 
raz maen [no mw [WA — o [меню | 


ват ama on [m [AW [WA — o [тенью | 
ав тате few [na |o rave 


палта | adc3 Но en [7] adc fifo enable, when use adc data 
path, need to be open before iis data in 
rf adc2 fifo en adc fifo enable, when use adc data 
path, need to be open before iis data in 
rf адс1 Но en [5] RW NA adc fifo enable, when use adc data 
path, need to be open before iis data in 
rf adcO fifo en [4] RW NA adc fifo enable, when use adc data 
path, need to be open before iis data in 
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rf_dac3_fifo_en [3] RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 

rf dac2 fifo en [2] RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 


rf аасі Но en [1] RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 

rf dacO fifo en RW NA dac fifo enable, when use dac data 
path, need to be open after data pre-fill 


7.4.4.6 VBC DEBUG STS 


vbc fifo overflow and rdempty 
0x0000001C status(0x00000000) VBC DEBUG STS 


| em |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 


ZH 


vbc fifo overflow and rdempty status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser [эю [а fo [| — — — — —— 


adc3 dma req ra | [23] NA adc3 dma request raw status 
w_sts 
adc2_dma_req_ra | [22] РЈУ Ga adc2 dma request raw status 
w_sts 


adc1_dma_req_ra | [21] МА adc1 dma request raw status 
w_sts 
адс0 ата req ra | [20] МА аас0 dma request raw status 
w_sts 
dac3_dma_req_ra | [19] БН ЕЕЕ dac3 ата request raw status 
w_sts 
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dac2_dma_req_ra | [18] NA dac2 dma request raw status 

w_sts 

дасі ата гед га | [17] МА дасі dma request raw status 

w_sts 

dacO ата req га | [16] МА дасо dma request raw status 

w_sts 

adc3 fifo rdempt | [15] NA adc2 fifo rdempty raw status 

y raw sts 

adc2 fifo rdempt | [14] NA adc2 fifo rdempty raw status 

y raw sts 

адс1 Но rdempt | [13] NA adc1 fifo rdempty raw status 

y raw sts 

adcO fifo rdempt | [12] NA adc0 fifo rdempty raw status 

y raw sts 

dac3 fifo rdempt | [11] NA dac3 fifo rdempty raw status 

y raw sts 

dac2 fifo rdempt | [10] NA dac2 fifo rdempty raw status 

y_raw_sts 

dac1_fifo_rdempt NA дас1 fifo rdempty raw status 

y_raw_sts 

dacO Но rdempt NA dac0 fifo rdempty raw status, when 

y raw sts read occurs after fifo empty the status 
will be 1. 

adc3 Но overflo [7] NA adc3 fifo overflow raw status 

W raw sts 

adc2 fifo overflo NA adc2 fifo overflow raw status 

W raw sts 

адс1 Но overflo [5] NA аас1 fifo overflow raw status 

үу там sts 

adcO fifo overflo [4] NA аас0 fifo overflow raw status 

W raw sts 

dac3 fifo overflo [3] NA dac3 fifo overflow raw status 

W raw sts 

dac2 fifo overflo [2] NA dac? fifo overflow raw status 

W raw sts 

dac1_fifo_overflo [1] NA dac1 fifo overflow raw status 

W raw sts 

аас0 Но overflo NA аас0 fifo overflow raw status 

W raw sts 


7.4.4.7 VBC_INT_CTRL 


0x00000034 vbc interrupt control registers(0x00000000) VBC INT CTRL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 


Reserved 


с 75 
| neset eee eee eee 
| ви | | |з (аг [и [зо [о [е | у | е | 5 | 4 | з|2 | 1 |о 
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Reserved 


vbc interrupt control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кез Е [RO [w fo 


rf adc int type т EM soft-clear, means when interrupt 
generated, firstly software need to read 
data from the fifo, then clear the 
interrupt 
1: self-clear, means when interrupt 
generated, software only need to read 
data out from the fifo, do not need to 
clear it 

rf dac int type 0: soft-clear, means when interrupt 
generated, firstly software need to fill 
data in the fifo, then clear the interrupt 
1: self-clear, means when interrupt 
generated, software only need to fill the 
fifo, do not need to clear it 

rf adc23 int sel [3] RW NA 0: interrupt generated from adc2 fifo 
1: interrupt generated from adc3 fifo 

rf аас01 int sel [2] RW NA 0: interrupt generated from adc fifo 
1: interrupt generated from adc1 fifo 

rf dac23 int sel [1] RW NA 0: interrupt generated from dac2 fifo 
1: interrupt generated from dac3 fifo 

rf аас01 int sel RW NA 0: interrupt generated from daco fifo 
1: interrupt generated from dac1 fifo 


7.44.8 VBC DAT FORMAT CTRL 


0x00000038 vbc data format control(0x00000000) VBC-DAT FORMAT. CT 


ИЛИ ре [Гоа Га Гая я а Га ЕЕЕ 


Reserved 


ПА ОВЛ 
Peset | о | о | о |о | о | о | о |о | о | о [о (оо о ОЗ ОЗ 
| ви ив |та [аз | 12 | п |ло| о | е | у | е | 5 |4 | з а | 1 |о 


rf adc23 d rf adc01 d rf dac23 d rf дас01 d 
Reserved at format c | at format c | at format c | at format c 
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ES ll s= |= | ~ | = _ 
| неге: • |, | | о | | о || о 


vbc data format control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ Е | qe fo 


rf adc23 dat for = 6] RW : —— 16bit of 32bit data bus 
mat ctl : high 16bit of 32bit data bus 
: low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


rf adcO1 dat for | [5:4] : low 16bit of 32bit data bus 

mat. ctl : high 16bit of 32bit data bus 
: low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


rf dac23 dat for : : low 16bit of 32bit data bus 

mat. ctl : high 16bit of 32bit data bus 
: low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


rf аас01 dat for : : low 16bit of 32bit data bus 
mat. ctl : high 16bit of 32bit data bus 
: low 24bit of 32bit data bus 
: high 24bit of 32bit data bus 


7.44.9 VBC IIS CTL1 


0x0000003C vbc iis control registers(0x00000000) VBC IIS CTL1 


ат | ЕЦ E ES ESQ ШЙ 


- = E 


rf iis dac sel rf iis adc23 sel rf iis adcO1 sel 
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vbc iis control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


е ае qe fo 


rf iis adc23 өм. when = the register 

en rf iis adc23 sel during working, firstly 
write this register to 1, then change 
rf iis adcO1 sel, last write this register 


rf 1$ адсО1 sw RW NA when change the register 
en rf iis адсО1 sel during working, firstly 
write this register to 1, then change 
rf iis adcO1 sel, last write this register 
rf iis dac sw en RW NA when change the register 
rf iis dac sel during working, firstly 
write rf iis dac sw en to 1, then 
change rf iis дас sel, last write 
rf iis dac sw ento 0 


rf iis dac wd [20] RW NA VBC DAC IIS interface select from 5 
group 125 interface 

rf iis adc23 wd [19] VBC ADC23 IIS interface select from 5 
group 125 interface 


rf iis adcO1 wd [18] VBC ADCO! IIS interface select from 5 
group 125 interface: 
0->1$0 1->151 2->152 3->153 4->iis4 


rf iis adc23 Ir m | [17] Active level of 2/3 channel for ADC23 
d 


"0": High for channel 2 low for channel 
3 


"1": Low for channel 2 high for channel 


rf iis adc23 pcm 125 interface format 
_md 0: 12S compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be 
compatible with audio codec 125 
master 
rf iis adc23 Isb 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to 


rf iis dac Ir md Active level of 0/1 channel for DAC 


"0": High for channel 0 low for channel 
1 


"1": Low for channel 0 high for channel 


rf iis adcO1 Ir m | [13] RW NA Active level of 0/1 channel for ADCO1 
d "0": High for channel 0 low for channel 
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I2S interface format 
0: 12S compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be 
compatible with audio codec 125 
master 
rf_iis_adc01_pcm 125 interface format 
_md 0: 12$ compatible format 
1: PCM compatible format 


Note: 125 mode is recommended to бе 
compatible with audio codec 125 
master 


rf iis dac Isb 125 serial data transfer order 


0: MSB first 
1: LSB first 
Note: must always be programmed to 


rf iis adcO1 Isb 125 serial data transfer order 
0: MSB first 
1: LSB first 


Note: must always be programmed to 
'0' 


rf iis dac sel RW NA VBC DAC IIS interface select from 5 
group 125 interface 

rf iis adc23 sel [5: 3] RW NA VBC ADC23 IIS interface select from 5 
group 125 interface 


rf iis adcO1 sel [2: 0] RW NA VBC ADC01 IIS interface select from 5 
group 125 interface: 
0->1$0 1->iis1 2->152 3->iis3 4->154 


7.4.4.10 УВС DAC PATH CTRL 


0x00000040 vbc dac mix fm/st control(0x00000000) VBC DAC PATH CTRL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


Reserved rf dac1_ad rf dac0_ad rf_daci_ad rf дасо ad 
dst sel dst sel вт sel dfm_sel 


| Type | 
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vbc dac mix fm/st control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кез [espe qw fo 


rf_st_fm_sel НН side tone 
1'h1: fm play 


rf_dac1_addst_sel 2'b00: DAC1 data do not add with side 
tone data 


2'b01: DAC1 data add with side tone 
output data 

2'b10: DAC1 data subtracted from side 
tone output data 

2511: Reserved 


rf dacO addst sel : 2'b00: DACO data do not add with side 
tone data 


2'b01: DACO data add with side tone 
output data 


2'b10: DACO data subtracted from side 
tone output data 


2'b11: Reserved 


rf_daci_addfm_s : 2500: РАСТ data до not add with fm 
el data 


2'b01: ПАСТ data add with fm output 
data 
2'b10: DAC1 data subtracted from fm 
output data 
2'b11: Reserved 
rf_dacO_addfm_s : 2'b00: DACO data do not add with fm 
el data 
2'b01: DACO data add with fm output 
data 
2'b10: DACO data subtracted from fm 
output data 
2'b11: Reserved 


7.4.4.11 VBC_DAC_DG CTRL 


rf dac dgmixer stp 
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на | rf d 
ae aed rf daci dg gain rf dacO dg gain 
-dg | _dg 
.en | en 


vbc dac digital gain control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме [эп [б [а О 


rf dac dgmixer s | [30: 18] S a сто ОООО dac dgmixer dg step 
tp 
rf_daci_dgmixer_ | [17] | У ЖЕ дасі dgmixer enable 
en 
rf аас0 dgmixer | [16] ШЕ Е дасо dgmixer enable 
en 


тает [us [mw [WA — o [тайышты | 
sa ба въ [na [mw [WA fo faeo digital gain enatis — — — | 
ЕЕ [to mw [WA oes. [dodo — — — — ] 


7.4.4.12 УВС DAC HP CTRL 


съ o [so [= Do T е [55 [аз [о [2 [7 [ж Го Ге Г [15] 
LIGNES" О 


Reserved 
е KE 
Г] 
ei ERI В ВСЕ ПАД СЗ REOR С ПЕ СЗ Е CR REOR ВЕС ВВ 5 


rf dac r limit 


Cll 


vbc dac filter control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ee ЕЕ но [а СЕНЕН 
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rf дас ед4 гед с | [15] WC NA clear all dac eq4 addsum store 

Ir registers 

(f. дас. eq6 reg. c [14] WC NA clear all dac eq6 addsum store 
registers 

rf dac alc dp t_ | [13] dac alc [pam | t mode 

mode 


t „dac | eg4 ров | [12] 150: С СЕ is before ALC 
1'b1: EQ4 is behind ALC 


aan [un mw [л [9 [ште __ 
СИИ Г [RW [л |o [емеш — — — — — 
[i-dac-ea6_on | [RW [А — [0 — ева — — —  — 
Lees | [so а fo [| — — — — — 


rf dac r limit [7: 0] RW NA Ox7f DAC output signal limit, the actual limit 
value on the 24bits ГА, signal is: 
r_limit[7:0]<<16+16'NF 


7.4.4.13 VBC_DAC_ALC_CTRLO 


vbe dac alc hold(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
| Мате Pee 


тле 5 
ггг 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


rf dac alc hold 


T 
е Та 


мрс дас ас hold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


паа ЕСС ССЗ [а С 
ПП maca Е ТН СА = 


7.4.4.14 УВС DAC ALC СТЕ 


съ o s [s D [5s [25 [25 [аз 22 [ж Ге Ге [ [пе] 
| mm] 


Reserved 


~ [9 —] 
и рег 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 
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ме —,s——atu ia 
me | — ОИ 


vbc dac alc rise 


Field Name Type k Reset Description 
Value 


Lee рина ао ОО 
yy 


7.4.4.15 УВС DAC ALC CTRL2 


съ To o [s D e [5s [55 [2 T [2 [7 Ге Ге [т [пе] 
Dmm аи 


Reserved 


ШСИЕЛЕЛЕНЕЛ ЕШ ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


rf дас ас fall 


пее О С 11 


убс дас alc fall 


Field Name Type anc Reset Description 
Value 


ke gm ШІ О 
CP a {TE 


7.4.4.16 VBC_DAC_ALC_CTRL3 


ЕЕЕ ЕЗ ЕЕЕ 212 [ Ге е | [8] 
Pew 


| Туре M A3 — |. 
Pest | о | о | о |о | о | о | о |о | о | о | о |о | о [о [оо 


Reserved 


rf dac alc limit 


Peel PPP PPP PP PPP ОС ОСЗ СЗ 


| e ив | |з | 12 | п [зо е | в | у | е | 5 а] за | 1 |о 
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vbc dac alc limit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ЕЕ no [а СИ 
oo 


7.4.4.17 УВС DAC АЕС CTRL4 


съ Ти [во [2 Do Te е [55 [23 T [2 [7 [ Ге Ге [ [пе] 


Reserved 
LOG KENN 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ei | 15 | та аз | 12 | 11 | ло [о | г | 7 [е [е ја | з| 2 | 1 [0] 


rf dac alc thd 


вези е Те 


vbc dac ас threshold 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eea ЕСО [no [а [о 
ЕН ЕЕ, NNNM СТЕН 


7.4.4.18 VBC_DAC_ALC_CTRL5 


са [s oT 212 [25 ЕТЕЛ [5 2 [ [в е Ге [зт [в] 
| О 


Reserved 
ах 
[Reset | о | о | о | о Торо [бо | о | о [о о |o |o |o | | 


| ви | 15 | 14 |з | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 


rf dac alc ratio 


Peel PPP PPP PP PPP PPL. 


vbc dac alc ratio 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Дете [а СО 
коо = 


7.4.4.19 VBC_DAC_ALC_CTRL6 


съ 2122 е [55 [72 [о 22 [ж Do Ге [т [пе] 
ТИСЕ 


н от 
вези | | О С О ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ ОЕ ОСЗ ОСЗ СЗ 
ви | 15 | | па Е ЕС о » | | е е е оо С СО 


Reserved 


rf dac alc cg var 


вези Те 


мрс дас alc cg маг 


Ней Мате Type | Set/Cle | Reset Description 
ar Value 


желез oa no [а o 
тИ ВН =. ЕСТЕН 


7.4420 УВС DAC ALC CTRL7 


съ o [so [s Do T е [5 T5 [о [2 2 [ж Do T [т Гей 
ЕСІГІ О 


Reserved 


| e |15|14 [13 | 12 | п | по е | в | у | е | 5 [а] за | 1 [о 


rf dac alc rel гаје 


Peel PPP PPP PP PPP PPL, 


vbc dac alc release rate 


Field Name Type га Reset Description 
Value 


Е Е ИЯ 
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rf dac alc rel rat | [15: 0] p соли И dac alc coefficient release rate 
e 


7.4.4.21 VBC DAC ALC CTRL8 


съ [o [о [ Do 2 [25 [5 [25 2 [2 [7 Ге T [ Ге 
а 


Reserved 
| О 
СЕЗЕ Еа Еа И o| o o |o |o |o | 
ei Дава | 13 | 12 | чи ло о | г | 7 |е | ва | з| 2 | 1 [0] 


rf_dac_alc_atk_rate 


Peel PPP PPP PP PPP PPP 


vbc dac alc attack rate 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ЕЕ но NAO 


rf dac alc atk ra | [15: 0] a o ти dac alc coefficient attack rate 
te 


7.4.4.22 VBC DAC ALC CTRL9 


съ Jor [ooe Jee 2 е Jes ЕЕЕ 2 [ж Ге Ге 7 Ге 


Reserved 
ыл ЗОО 
[Reset | о | о | о | о Торо o| | о | о Торо |o |o [о | 
ви | 15 | та | 13 | 12 | чи | по | о | ав | 7 | е | 5 | «| з| 2 | 1 [0] 


rf dac alc rel rate ex 


е Та 


vbc dac ас release rate ех 


Field Мате Type | Set/Cle | Reset Description 
ar Value 


кеа [эпо [а СО 


rf dac alc rel rat | [15:0] S Tra [o | Sear кестен dac alc coefficient: release rate ex 
e ex 
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7.4.4.23 VBC_DAC_ALC_CTRL10 


са [s [о | [2 [ [25 [2 [а [з] [т | » е Ге [7 [6] 
ње И 


Reserved 


ea ap А 
| Reset | о | о | о |о | о | о | о |о | о |о [о (ао о [о [о 
КЕНЕН ed SERED 


rf dac alc atk rate ex 


ЕСІІЕНЕЕКЕКЕЕНЕНКЕКЕЕЕЕНЕЕКЕЕНЕБЕЛЕН 


мрс дас alc attack rate ex 


Field Name Type ae Reset Description 
Value 


еее ТЕ и passa 


rf dac alc atk ra | [15: 0] Kanka ии а dac alc coefficient: attack rate ex 
te ex 


7.4.4.24 VBC DAC ST CTLO 


съ Ти [о [9 |» 2 е [55 [25 Го [2 [7 [ж Ге Ге [v [15] 
наме | DD Hi Sa DD Ss I HEN 


Reserved 


ts E 
- BE m 


MEME |. — ———— mana 
позе | о | о | о | о | о | о | о] Се | о | о | о [о | 


мрс dac side tone control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ ЕЕ [RO qe fo 


rf st ел 0 = = tone of channel 0 disable 
1: Side tone of channel 0 enable 
rf st hpf en O [11] Rw JN jo | 0: Side tone HPF of channel 0 disable 
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[| T Side tene HPF of channel 0 enable 
rf_st_hpf_dg_0 [10: 4] Side tone gain coefficient of channel 0 


rf st hpf n O [3: 0] RW NA 0x3 Side tone high-pass filter coefficient of 
channelO 


7.4.4.25 УВС DAC ST CTL1 


0x0000007C vbc dac side tone control registers(0x00000183) VBC DAC ST CTL1 


| em |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 
е | 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | о| о | о] 
ви |1) та | 13 | 12 [аи ло | о | в | 7 | е | ја | з| 2 | 1 [0] 


ts ts ts 
ts rs th 

erv a: с i с | te pf rf st hpf dg 1 rf st hpf n 1 
n 1 en 


тө „ыы = 


vbc дас side tone control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eseve петта [но [NA СЕНЕН 

rf_st_sel_chn_1 14] Side tone channel1 input select 

eee з үш ери ЕЕ 

pmo үш үш БЕЗ 
between ADCO1 and ADC23 

“РО | | Sisemaa 
1: Side tone of channel 1 enable 

мак ЕЕЕ ЕНЕР 
1: Side tone HPF of channel 1 enable 


rf st hpf n 1 [3: 0] RW NA 0x3 Side tone high-pass filter coefficient of 
channel1 


7.4.4.26 — VBC_ADC_PATH_CTRL 


0x00000080 убс adc path control registers(0x00000000) VBC_ADC_PATH_CTRL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


| Туре ооо 
| еве | о | о | о | о | о | о | о | о | о | о| о Гого | ој о [о 
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В С С ten ruv Е ЗЕ ie Е Е ЕЕ 8 


rf st inmux rf st inmux rf adc3 in rf adc2 in rf adcí in rf adcO in 
sel . ве0 mux sel mux sel mux sel mux sel 


el el el el 


vbc adc path control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lewes — —mos]m [m jo [| — — — — — —— 


rf st inmux sel1 [15: 14] | RW NA If rf st sel chn 1-0 
2'b00: ADC1 data as ST1 input 
2'b01: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If rf st sel chn 1-1, 
2'b00: ADC3 data as ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 

rf st inmux 5е!0 [13:12] | RW If rf st sel сћп_0=0, 
2'b00: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 
If rf st sel chn 0-1, 
2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


rf adc3 dgmux s | [11] 1'50: ADC data as input of ADC3 DG 


el 1'b1: DAC1 function output data as 
input of ADC3 DG 


rf adc2 dgmux s 1'b0: ADC data as input of ADC2 DG 

el 1'b1: DACO function output data as 
input of ADC2 DG 

rf адс1 dgmux s 1'b0: ADC data as input of ADC1 DG 

el 1'b1: DAC1 function output data as 
input of ADC1 DG 

rf аас0 dgmux s 1'b0: ADC data as input of ADCO DG 

el 1'b1: DACO function output data as 
input of ADCO DG 

rf adc3 inmux se | 2'b00: 125 ADC3 data as input of ADC3 

| path 


2'b01: 125 ADC2 data as input of ADC3 
path 


2510: 2'b11: 0 as input 
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rf_adc2_inmux_se : 'b00: 125 ADC2 data as input of ADC2 
| 


: 125 ADC3 data as input of ADC2 


: 2'b11: 0 as input 
rf адс1 inmux se : 'b00: 125 ADC1 data as input of ADC1 
| 


: 12S ADCO data as input of ADC1 


: 2'b11: 0 as input 
rf adcO inmux se i 'b00: 125 ADCO data as input of ADCO 
| 


: 12S ADC1 data as input of ADCO 


: 2'b11: 0 as input 


7.4.4.27 МВС АОСО1 DG CTRL 


vbc adc01 digital gain control 
registers(0x00001818) PRG до DG CTRL 


| em |31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


0x00000084 


rf_adc1_dg_gain rf adcO dg gain 


e [s] EOE > 
ее > Geb > mb EBENEN 


убс аас01 digital gain control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


О ЕЕ no [а 9. 
ZO И EN т ГАНА T TT cR 


rf adci dg gain = 8] adc1 digital gain 
rf adcO dg en ІІ |w [na jo | adc0 digital gain enable 


7.4.4.28 VBC ADC23 DG CTRL 
vbc adc23 digital gain control 
0x00000088 registers(0x00001818) VBC ADC23 DG CTRL 
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АРА РА Ee Ee А ЕЕ 
[Name ООО 
| Туре ООО 
| еве | о | о | о |о | о | о | о |о | о | о То ИШЕНБЕ [о 
Е BE Е Ee Е ECT 


па 
p^ rf adc3 dg gain хә rf adc2 dg gain 


_еп _еп 


пее te) ОСЗ ЕН С О СЗ С С СЗ 


убс adc23 digital gain control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ea no [а СИ 
ко EC, аи 
ава ба въ m [mw [WA fo [агашы е — — — | 
ЗЕЕ Пей mw [WA [ote ЕЕ 


7.4.4.29  VBC_ADC ЕО CTRL 


съ o o [5 [o T [5s [25 [5 2 [2 22 Ге Ге [ v [15] 
че r ЕЛ 


Reserved 
e ООС ООО 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о [о | о] 
"c usu 


- Е 


Туре . —— —— TI |" |" 


vbc adc еаб control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Пета [o [а 9 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1765 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


rf adc23 едб reg mp omm adc23 eq6 addsum register clear 
Ше 
rf адс01 eq6 reg в перо аас01 eq6 addsum register clear 
Ше 


кэз вает [nj [mw [NA [0 [ею — 
[кей вд on | [RW а |0 ЕСІТТІ — — — — 


7.4.4.30 УВС АРС SRC СТР. 


0х00000090 мрс adc src control registers(0x00000000) VBC_ADC_SRC_CTRL 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


- | u — 


vbc adc src control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 
вю [|w о 
rf adc23 src f1 | [12] RW NA 1'b0: adc23 SRC up2 path selected 
sel 1'b1: adc23 SRC up3 path selected 
rf adc23 src f1f2 | [11] RW NA adc23 src 111213 bypass 
f3 bp 
rf adc23 src pau | [10] РЈУ ЛЕ | adc23 src pause 
se 


[adem er [m [wo [аА |o ЕЕ 


ЕЕС 
еме [жы [no [А И 


= p T елиса 
sel 1 b: адс01 SRC up3 path selected 
РЕ m ынан. лан 
ІЗ Бр 

ски ге p qanm — 
se 


feast seer [m [wo [wa [о еее — — — — —] 
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[пайд вее [й [RW [NA То [авеню i E 


7.4.4.31 VBC_DAC_SRC_CTRL 


съ Jor [ooe e [e е [25 [и [о [о 22 Ге Ге [1 [в 
De w—wF Wr 


Reserved 


5 | 


ыз Е 


vbc dac src control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СТЕЛА m [e - 
rf dac src fO sel 150: та SRC FO up2 path selected 
1'b1: DAC SRC FO up4 path selected 


rf dac src fO bp CENE at т DAC SRC FO section bypass 

rf dac src f1 sel = на DAC SRC F1F2FF3 up2 path 
selected 
1'b1: DAC SRC F1F2F3 up3 path 
selected 

rf_dac_src_f1f2f3 рът |“ 7 | dac src 111213 bypass 

_bp 


таю зерл 1 [т [WA |o [ею | 
васса [m [wo [А |o [ею — — — — —] 
[idee seen m [aw [А [о [essen — — — — —] 


7.4.4.32 УВС MIXER CTRL 


vbc mixer control registers(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее 


Reserved 


вези Г Е СЗ 
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о о ee ВНЕ ИЕ БАНЕ ЛЕВ С RN NUN 


rf st mixer mux s rf st mixer mux s rf daci mixer mu rf dacO0 mixer mu 
x sel x sel 


KI p БЕСІ URN 
ЕШ | e | о | о |о То [о | о | о Гетото То [оо [о [о | 


мрс mixer control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ ЕС [RO qw fo 


rf_st_mixer_out_s —— mixer output select 
el 1 1'b0: dataout x 1 
1'b1: dataout x -1 


rf st mixer out s STO mixer output select 
el 0 1'b0: dataout x 1 
1'b1: dataout x -1 


rf st mixer mux [13: 11] ST mixer channel input select 
ser 3'b000: ST1 data 

3'b001: STO data 

3'b010: (STO+ST1)/2 

3'b011: (STO-ST1)/2 

Other: 0 


rf st mixer тих [10: 8] RW ST mixer channel0 input select 
sel 0 3'b000: STO data 
3'b001: ST1 data 
3'b010: (STO+ST1)/2 
3'b011: (STO-ST1)/2 
Other: 0 
[7] 


rf дасі mixer ou 
t sel 


RW РАСТ mixer output select 
1'60: dataout x 1 
1'b1: dataout x -1 
rf dacO mixer ou RW DACO mixer output select 
t sel 150: dataout x 1 
1'b1: dataout x -1 
[5: 3] 


rf аасі mixer m RW DAC mixer channel input select 
3'b000: DAC1 data 
3'b001: DACO data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


ux sel 
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rf_dacO_mixer_m : DAC mixer сһаппеі0 input select 
ux_sel 3'b000: РАСО data 


2. РАСТ data 


: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


7.4.4.33  VBC_ST_FIFO CTRL 


съ Ти [о] 2 |» T [2s [55 2 [ [ [ж D Ге [ [15] 
ае | и 


| — oo NNNM 
ETEEREREREREREREREREREREREREREREREN 
ви | 15 | та | па | 2 | п оо | | ||» | «| | 2 [ [0] 


Reserved 


"вези То 


Reserved 


убс side tone fifo level registers 


Field Name Type е Reset Description 
Value 


ст од стола Села СИИ СА 


rf st Но ae МІ алешын остала VBC Side tone FIFO almost empty 
level control 


pes С qe w С 


rf st fifo af lvl [2: 0] —Ó + Side tone FIFO almost full level 
control 


74434 УВС INT ЕМ 


съ Ти 9 [25 |» 2 е [55 [и 2 [2 22 Ге Ге [лт [15] 
De mm] 


Reserved 
e | 4472. 
[Reset | о | о | о | о Торо Торо o | о | о | о|о | о| о | | 


| ви |15 | 14 аз | 12 | п [зо [ое | у Је | 5 |4 | з |2 i |о 


па | ма 
ас2 ас0 
Reserved зі 11 
nt nt 
en en 
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e ССН 


vbc interrupt enable registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Пета [o NAO | 
YPP” 
а вас тел [m |я/ [А [о [decor nvoruptenabie | 
кааз men [m |я/ [Na fo — [edezsmerwrenbe —— | 
атат [to [Aw [Na —o — ЕЕ 


7.4.4.35 УВС ІМТ СІВ 


0х000000А4 vbc interrupt clear registers(0x00000000) VBC INT CLR 


ЕЕЕ Ее p 


Reserved 
Се | 
[Reset | о | о | о | о Торо Торо | о | о Торо |o |o |o | | 
ви |1) та | 13 | 12 | чи ло | о | в | 7 | е [оа | з|2 | 1 io) 


| па | па | па | па 

Ж ас2 ас0 ас2 ас0 

Reserved зі 11 31 11 
nt nt nt nt 

clr clr clr clr 


ыл ПІСПШЕШШ 


vbc interrupt clear registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕНИИ ЕТ ЗН 


rf fifo raw sts clr свили си сиви а clear adc/dac fifo overflow/rd-empty 
raw status 


maamo [up — [wo [NA — [9 {[аюзтетишт — — — — 
Laser [ri — [wo [А fo — аот ии — — — 
socer [itr — [wo [А fo добие — — — — 
socer [rp [wo [л fo аат топраа 
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7.4.4.36 VBC_INT_RAW_STS 


са 22 22 [25 [25 74 [5 [22 [ 2 е Ге [т | 
ru —rFr 


| Туре /6ф 
Peset | о | о | о |о | о | о | о |о | о | о |о|о| о | ој|ојо. 
| ви (че |та [13 | 12 | п | о о | е | у [е | 5 а | зјг|т|о 


Reserved 


~ Е | 


| | HS 
— fu _ 


vbc interrupt raw status 


Field Name Type 5 Reset Description 
Value 


СИИ СЕЛИ ВИ БЕН 


ES си 
$ 
Раса ии | 
а= е er. 
5 
pour бык рес s ЖЕН 
5 


7.4.4.37 VBC_INT_STS 


съ Jor [oo [ee [e [5s [55 T5 T [2 [а [ [тв | v [15] 
нан o o a OO 


Reserved 
е OO 
[Reset | о | о | о | о Торо [о о | о | о | о | о|о | ој о | 


| ви |15 | 14 [13 | 12 | п то о | | у | е | 5 |4 | з |2 1 |о 


id adc dac dac 
01 23 01 
Reserved 
int int int int 
sts sts sts sts 


ЕСЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


vbc interrupt status 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ та [mo [а 9  — 
K т 


[еей imas [m [mo [NA —[o ЕЕ 
[mem mss [m [mo [NA [o [éemmempsaus — 
[memes [m [no wA [о ЕСІІТСІЛТІ 7: — — U | 


7.4.4.38 Увс DAC NGC VTHD 


vbc dac noise gate control voice 
0x000000B0 threshold(0x00000000) VBC_DAC_NGC_VTHD 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 
| OO 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
ви | 15 | та | 13 | 12 | чи ло эра | 7 е [о ја | з| 2 | 1 [0] 


rf dac ngc voice thd 


пее Та 


убс дас noise gate control voice threshold 


Field Name Type | Set/Cle | Reset Description 
4 Value 


[eee — mug [WA До 


[15: 0] савести си dac noise gate control voice threshold 
_thd 


7.4.4.39 УВС рАС МОС ТТНО 


мрс дас noise gate control timer 
threshold(0x00000000) VBE DAC НОС ИВ 


| Bi (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 [16 
| Мате | Reserved 


0x000000B4 


w eee 
Peset | о | о | о |о | о | о | о | о | о [о То |о о [о o eo 
С ESSER ERE EES 


rf dac ngc timer thd 


Peel PPP PPP PP PPP PPT, 


vbc dac noise gate control timer threshold 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


желез — memo [а 9. 


t ас | ngc timer | [15:0] БЕ дас noise gate control timer threshold 


7.4.4.40 УВС DAC NGC CTRL 


vbc dac noise gate control 
registers(0x00000000) уво DAC мес Стив 


| ви |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 
ETE wa 
Rest | о | о | о Јо | о о | о | о | о|о| о ро | о|ојојо. 
"ер е ете е + ++ н + 


daci_noise | дасо noise 
erv -noi -noi rf dac пас ау sel rf dac ngc cfg Reserved 
а _gate_sts _gate_sts 


= 
_еп 
| Туре [Ro] во | во [мм | w | m [ew 
| Reset | о | о |о|о|о|о|о|о|о|о|о|о|ој|о|ојо. 


мрс дас noise gate control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lees — mesmo [а |o | — — — — ——] 


дасі noise gate | |14: 13] NA 

sts 

dacO noise gate | [12: 11] NA 

sts 

rf dac ngc dly s | [10: 8] ШЕН ЈЕЛ dac noise gate delay select 
el 


вата во [тй [AW [NA [0 |двсповоощесотосото | 
feseved fen [no [а [o И 
а вас лоша [п [mw [NA [o [Sec nome gate contol enable 


0x000000B8 


7.4.4.41 VBC DACO FIFO STS 


0x000000BC vbc dac0 fifo status(0x00140000) VBC DACO FIFO STS 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 7 | 16 


dac dac dac 
Reserved ~ ћ - fi | O_fi | fi | дасо Но а 
Wn i i. ddr_r 
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— — mM м ма 
| e | 15] 14 |з | 12 | п [зо |е | в | у | | 5 | 4 | за | 1 [о 


dacO Но addr г dacO Но addr w 


ме юю рю 
С | o | о | о | о [о Те [о Гето [о |о|о| [о || 


vbc дас0 fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СЕВЕР С [NA 9  — 
Се СТАВА с Ст piwas 27777: RN 
ЕЕ [у mo [МА foa РЕ пт 
И СЕ [mo [л |o они — — — — 
ЕЕ [п mo [л СИС 
Е [n7 Ro NA |o [боейт — — — — 
ЕСО [єй [RO [NA o [йомша 


7.4.4.42 VBC_DAC1_FIFO_STS 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕІЕІЕЛЕЛЕ 


дас дас дас í 

СЕ 1_fi 1_fi 1 fi z dac1_fifo_a 
fo_ fo_ fo_f 22 ddr_r 
af ae ull 


ЕЕЗ 
HO О 


дас1 Но адаг г дас1 Шо addr w 


Tha 7 о | 20-2 
| Reset ii] 2" о | о | о | о | о | о | о Те | его Те | Те 


vbc дасі fifo status 


Field Name Type төн Reset Description 
Value 


СЕ Е CO 


еее ST T RR RR 
[citas [шю mo [МА ox  daiWoamesempy — | 
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[eect Wear [mp [no [а р [тшт — — — — 
сіне emoy [п] [no [NA foa дини — — — — 


чс тоа т [пт Ro [ал — o [шею — — — — 
е но аван [єй mo [NA — 9 [act owe aaa 


7.4.4.43 VBC INNER FIFO STS 


съ Ти о [s o 2 Те [55 |“ | 5 [ [77 [ж Do T [| е 


st fi +” 
- = |: a x 


w| mme] = 9I 
pee | о | о | о |о EG pozuna 
|15 | 14 | 13 | 12 | | о | [е | 7 | е |5 | 4 | з |2 | 1 [о] 


adc23 iis - adc23 iis - T c ii аас01 iis adcO1 iis 
afifo addr _ afifo addr _ ien i afifo addr afifo addr. 


dac iis afif dac iis afif 
o addr r o addr w 


vbc inner fifo/afifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Temna эта no mw fo 
сетова SN = 
ЗЕ [гї mo [МА — oxi диета — — — — 
Meam ет so NA |o | sae tone iro reada — 
сто аан аста [RO [NA — [0 зае tone iro wrisaar 


adc23 iis afifo fu | [17] БН БН СН adc23 iis afifo full 

|| 

adc23 iis afifo e | [16] NA 0х1 adc23 iis afifo empty 
mpty 

adc23 iis afifo а | [15:14] к БО adc23 iis afifo read addr 
ddr_r 

adc23 iis afifo a | [13: 12] NA adc23 iis afifo write addr 
ddr w 

аш _iis_afifo_fu US adc01 iis afifo full 
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adc01_iis_afifo_e | [10] NA 0х1 аас01 iis afifo empty 
mpty 

аас01 iis айо a МА аас01 iis afifo read addr 
ddr_r 

adc01_iis_afifo_a | [7:6] NA аас01 iis а Шо write addr 
ddr_w 


ЕС [mp [so [ал —9 — [seisstiotu — — — —— 


dac iis afifo emp в ее ЕН dac iis а о empty 

ty 

dac iis afifo addr | [3: 2] pe ЈУ ЖЕ dac iis afifo read addr 
r 

dac iis afifo addr | [1: 0] pp je qu dac iis afifo write addr 
Ww 


7.4.4.44 УВС СНМ ЕМ 


оосо | vee channel orale тавоно) | Мо оним | 
_ ви Ja [oo [= [2 [ |» |» 2 2 [2 T E [ е [ [8 


Reserved 
e ОСИ 
| еве | о | о | о | о | о | о | о | о | о | о | о |o | ој о | 
ei |1) та | 13 | 12 | чи | то [о | в | 7 | ге | ва [за | 1 |o 


па | па | па | па | па | па | па | па 
Resened dc3 ac3 ac2 ас1 ас0 
- dp dp dp "i 

en en 


en 
=  — — CEICICIEIEIEIEIES 


vbc channel enable registers 


бенен (БАЛ Мы Боса vue | mmm 
ar Value 

кее — [mes [m [а [o j — — — —  —3] 

Prae бре [m [mw [А [o [adctdalapahenabe — | 

ааа рет [mi [mw [NA fo [adc daqa pan eare — — — | 

таас apen ПВО [AW [NA fo — [edet aaa pain enae — — — 


Dad den ui [М [А fo aaco aaa pain erae — — — 
sardo | [ви [WA fo Ганса aaa pan orae — — — 
[коде [m [AW [WA fo [врать — — — 
каарет [m [М [WA — [o | deci aaa pan orae — — — | 
seo apon | [aw [WA — o | decd aaa pan orae — — — ] 
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7.4.4.45 VBC_DAC2_FIFO_STS 


са Jo o 29 [ е 2 [5 2 [77 [ж е [тв [зт [6] 


дас | дас | дас 4 

Reserved 2 fi 2 fi 2 fi m dac2 fifo a 
fo | fo [fof - ddr_r 
af ae ull 


dac2_fifo_addr_r dac2_fifo_addr_w 


mej сю NM 
Pese | o | о [о [о | о | о [о [ооо | о | о | о INAN | 


vbc dac2 fifo status 


Field Name Type 5 Reset Description 
Value 


ce — earn pe сини 
НИ E ON Ст an qta 
Len as [у Ro [МА foa [dace но атон атру 
ЕСИ с mo [а |o [шю — — — — 
ЕИ mo [МА [м1 Пано — — — — 
Len adr [nz Ro [Ма — [0 [дойт — — — — 
сасе wo aaar w [єй no [МА o [dace owe aaa 


7.4.4.46 VBC DAC3 FIFO STS 


са [s o5 [29 [ е [25 74 [5 T2 [т [ж е [тв [ 7 [6] 


dac | dac | dac ў 

Reserved 3 fi | 3fi | 3 fi - dac3 Шо a 
fo. fo | fof ddr_r 
af ae ull 


dac3_fifo_addr_r dac3_fifo_addr_w 


| те | мо |00 2 
Peset | 2 | о Џо је | | ope оро | По ПОЗ Геро | о | о | ог 


vbc dacs fifo status 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ атаа no m fo 
А yiIwiw—xw ,_._ 
Е [у Ro [МА foa dacs foamostompy — — — 


seso [пз [so [л o — eee — — — — 
ЕИ mo [ал — ox Пано — — — — 
воз по der [п Ro [а — o [безет — — — — 
кою aaar w [єй Ro [NA — 9 [dacs Wowie aaa 


7.4.4.47 VBC ADCO FIFO STS 


C o [oo [2 D e е [55 2 [2 [7 |» ЕЕЕ 


; š ; » fi 
CER i | k. | 


| по | по | ғ | 
— r - ER мы 
Есасзезстзка сзЕЗЕЛЕЗЕЛЕЗЕЗЕЛЕЗЕЯЕЯ 


adcO Но addr г адс0 Но addr м 


| туре | с азы” = 
Peset | о | о | о | о | od Мићо | о | о | о | о | о | о| о | о 


vbc адсо fifo status 


Field Мате Type | Set/Cle | Reset Description 
ar Value 


“еме” (рға С ССЗ СО 
Е CEDENS ENE ТИ 
aao тоа: [у mo [МА foa ако но атонатру — — — 


эюм [пз [so [ал o ЕСО 
Е [п mo [А — ox — asotioempy — — — — 
або мю ават [uro Ro [а — 9 [ое — — — — 
[asco по aaa w [єй Ro [NA — 9 [ade owe aaa 


7.4.4.48 VBC ADC1 FIFO STS 


съ To o | а Do T е 55 T T T2 [7] Ге T Е 
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adc1_fifo_a 


Reserved ddr_r 


adc1_fifo_addr_r adc1_fifo_addr_w 


ею 
| позе | o | о | о | о | о | о | о | о | о | о Го Гого Тото [в 


vbc адс1 fifo status 


Field Name Type uds Reset Description 
Value 


сос пи стоели СИИ ЗИ Са 
с ЕВА СВ ыш ст 
Е [у С —[NA — [ox И Е 
Е [из [so [а o — ЕО 
Е [ns mo [а [1 Е 
ЕЕ [uro Ro NA fo ЕЕ 
[ae aaar w [єй Ro СИ О ЕЕ 


7.4.4.49 VBC_ADC2_FIFO_STS 


съ [o 9 [ D 2 [25 ЕЈ [2 2 [2 22 ее [т [16] 


adc | adc | adc . 

Reserved 2_fi 2 fi 2 fi — adc2 Шо a 
fo. fo | fof - ddr_r 
af ae ull 


adc2_fifo_addr_r adc2_fifo_addr_w 


| Name | 
з _ ъ=. _ _____--е ______ 
Peset ПИ ПИ Е ПИ И РЗ ПСИ Е е РЗ ОЗ ЕВ ЗИ РЗ ОСЗ 


vbc adc2 fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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ОИ ЕВЕ [а р [T — — — — —— 
“же поли fen [mo [а [o |айаноатыш — — — — 
aae as fie mo [МА оа ако но атанар 
Е [пз [mo [л o [атм — — — — 


се отеу [ns mo NA — ox Пано — — — — 
[az adr [пт mo [NA — o [адеж — — — — 
[az жаса [єй mo [NA [о [айдо — — — — 


7.4.4.50 VBC ADC3 FIFO STS 


_ и Ги T [5 [ [7 |» T 74 [ [= [4 |» ее [ [| 


adc | adc | adc . 

Reserved 3fi| 3fi узя adc3_fifo_a 
fo_ fo | fof N ddr_r 
af ae ull 


adc3_fifo_addr_r adc3_fifo_addr_w 


туре № ______- 
ЕС | о | о | о | о | о | | обо [мо [в | о | о | о [о |о 


vbc adcs fifo status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СЕВЕР С [NA fo 
P = 
[aie as |Ë Ro [na foa | ads Woamostompy — — — 
aimer С [so [ал o [asso — — — — 
Lai empy [ns no [NA — o — asstoempy — — — — 
[aie aser [пт mo [NA — o Панова — — — — 
[aie aaar w [єй Ro [NA — o [ads owe aaa 


7.44.51 VBC DACO1 FIFO LVL 


vbc dac fifo almost empty/almost full level 
0x000000F4 control regtisters(0x0001E0F0) VBC_DAC01_FIFO_LVL 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


rf 1_fif 
Reserved -dac01_fi 
о ае М 
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Ksa ~ | 
ЕЛІІЕНЕНЕНЕЕЕЕКЕИЕНЕНЕНЕЕЕЕКЕЕНЕНЕН 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 


| Name | rf дас01 Но ae МІ rf дас01 Ню af lvl 
Type 


vbc dac fifo almost empty/almost full level control regtisters 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келе [эт ао [а И 


rf dacO1 fifo ae [17: 9] Кк NE — fifo almost empty level 
М 

rf dacO1 Шо ағ | pom Ts | dac01 fifo almost full level 

vl 


7.4.4.52 УВС DAC23 FIFO LVL 


o EE CE EE CEE 


rf dac23 fif 
o ae М 


Туре ус ~ / 
| ви |15 | 1а | яз | 12 чм | ој о | в | у | е | 5 | 4 | з | 2 | 1 |о 
| Мате | rf_dac23_fifo_ae_lvl rf dac23 fifo af lvl 

Type 


Reserved 


vbc dac fifo almost empty/almost full level control regtisters 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lees — [mismo [а fo 


rf dac23 fifo ae [17: 9] pe ee GN fifo almost empty level 
М 

rf dac23 Но af | ГЫ И ЖОЕ dac23 fifo almost full level 

vl 


7.4.4.53 VBC_ADCO01_FIFO_LVL 
0x000000EC мрс adc fifo almost empty/almost full level УВС ADCO1 ҒІҒО LVL 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1781 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КӨЗ SPREADTRUM | SC9832E Device Specification 


Г све — | — — | 
| Bk | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


rf adcO1 fif 
o ae М 


ef 


Reserved 


| Reset | о | о | о |о | о | о |о [ооо о | о | о | ој о] 
| ви | | |з | 12 | п | по | о | в | у | | 5 | 4 | за | 1 [о 


rf adcO1 о ae мІ rf adcO1 Но af МІ 


E EREREREREN ESESESKE 


vbc adc fifo almost empty/almost full level control regtisters 


Field Name Type зә! Ча Reset Description 
Value 


СЕ ООШ Г 


rf adcO1 fifo ae [17: 9] puce е, —— fifo almost empty level 
М 

rf adcO1 Мо af | еш ам |м о adc01 fifo almost full level 

vl 


7.4.4.54 | VBC_ADC23_FIFO_LVL 


vbc adc fifo almost empty/almost full level 
0x000000F0 control regtisters(0x0001E0FO) VBC_ADC23_FIFO_LVL 


Br |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | o | 17 | 16 


Reserved 
еве | о | о | о | о | о | о | о | о [ео [оо [ео | > 
| ви |15|1а | 13 | 12 | чи | то | о | в |7 | 6 | 5 | 4 | з | 2 | 1 [0] 


rf adc23 fifo ae 1м rf adc23 fifo af lvl 


ЕСТЕЕЕ ЕН ЕН ЕНЕЕКЕЕНЕН EHSESESES 


vbc adc fifo almost empty/almost full level control regtisters 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез — mem [а СЕН 


rf adc23 fifo ae [17: 9] pce | —— fifo almost empty level 
М 

rf adc23 Но af | EN UM UE adc23 fifo almost full level 

vl 
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7.4.4.55 VBC IIS STS 


ЕЕЗ ЕЕЕ ЕЗ ЕЗ ЕЕЕ ЕЕ ЕЕЕ 


rw 
э Ea ps RA m ea pa кака a ЕСТЕН 


Reserved 


er EE 


dàc dac dae adc adc adc adc adc adc 
23 23 23 01 01 01 
Reserved iis iis iis 
“lk 15 iis 1 15 15 iis 1 iis 
clk di clk 


= 
ЕМҸ 


vbc iis status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез ____| тој [RO [а [о 
е CUR. VR s: = 
ЕСЗІЗГ [л [RO [А |o emisse — — — — 
все | [о а [о [свз — — — —] 
[wid [ы Ro [Na [0 — ЕЕ 
[eaczs-is — [wm [о [WA [о аказвае | 
[ez ек вона o — аказана — — — — 
eene [m ао [WA — o аот isoa таан — — — | 
эхо ът — [m [© [А |o еве o 
вао век m [no [Na [о ЕЕ ЕЕ 


7.4.456 VBC FM МИТЕ СТІ. 


са [s oT [2 [27 [25 [25 [а [25 [22 [т |» е Ге [зт [в] 


- и Е 


| Туре | 


ва | 15] 14 [13 | 12 | п 10 е | е | у | е | 5 | 4 | за | 1 | о 
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rf fm mute dg stp 


“те а o o ОО 
ЕСТІ о | о [о [оо [ео [о [о [в [в [ооо БГ] 


vbc fm mute control registers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ ЕВС [RO qe fo 


rf fm mute direct = ПИЕ write to 1, the fm voice will go to 
0 directly. 


rf fm mute ctl [16] RW NA fm mute control, when write to 0, the 
voice will be mute step by step till 0; 
when write to 1, the voice will unmute 
step by step till normal. The step is 
rf fm mute dg stp 


rf fm mute en 1 | [14] Rw JN [о | fm mute enable of right channel 
rf fm mute en O | [13] Rw JN jo | fm mute enable of left channel 


rf fm mute dg st | [12: 0] JENE fm mute step 
p 


7.4.4.57 VBC_VERSION 


ви o p [s D T [5s [55 2 T2 [7 | D [8 [ Е 


Reserved 
EG ООО 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
| ви |15|1а | 13 | 12 | чи | то | о | ге | | 6 | 5 | 4 | з | 2 | 1 [0] 


rf vbc version 


vbc version 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [prvi [RO [а СЕН 
CA ET NT C M 
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7.4458 VBC DAC EQ6 СОЕҒО Н 


VBC_DAC_EQ6_COEF0_ 
H 


0x00000100 vbc dac едб coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
ме 40222 -- 


Reserved 
| OO 
зо оо оо ааа o |o |o 71 
| et | 15 | та [аз | 12 | чи В о | г | 7 [е | |4 | з|2 | 1 [0] 


rf dac eq6 сое h 


Pe PPP PPP PrP Pre 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf dac eq6 соеЮ0 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.59 VBC DAC EQ6 СОЕЕО | 


0x00000104 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC_FQ6_COEFO_ 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Name = 2. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | о| о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 ја | з|2 | 1 [0] 


Reserved rf_dac_eq6_coef0_| 


е [9 ООО — j 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [no [NA fo 


rf dac eq6 соеЮ0 м и dac eq6 coefficient low 8bit 
d 
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7.4.4.60 УВС DAC EQ6 СОЕЕ1 Н 


УВС DAC EQ6 COEF1 . 
H 


0x00000108 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
mj m 


Reserved 
| О 
зо оо оо o| o o |o |o o |o |o |o | 
pit ПЕ | та СЕ | 12 | | то о | г | 7 | е | |4 | з| 2 3 [0] 


rf_dac_eq6_coef1_h 


ЕСІЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕНЕЕЕЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.61 VBC_DAC_EQ6_COEF1_L 


0x0000010C vbc dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF1_ 


Гат ра о Гоа Ге Гая [= я а Га ЕЕ ЕКЕ 
зе ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
_ ви [15 [14 | 13 | 12 | чи [о | о | а | тв | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef1_| 


ЕГІН С ooo 
оста Е | а С а ВЕ ВЕ СЗ С С С ОС [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA fo 


rf_dac_eq6_coef1 (лили син и dac eq6 coefficient low 8bit 
d 
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7.4.4.62 УВС DAC EQ6 COEF2 Н 


VBC_DAC_EQ6_COEF2_ 
H 


0x00000110 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Мате m — 


Reserved 
| OO 
Pest | ооо оо o| o o o| o o| o |o 71 
arsa 


rf dac eq6 coef2 h 


ЕСІЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕНЕЕЕЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem ЕС Oe КОИ 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.463 УВС DAC EQ6 COEF2 | 


0x00000114 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF2. 


IKCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
| мате | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о Торо [о1о [о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef2_| 


ЕГІН С ООС 
оста Е | а С а Е ВЕ СЗ С С ОС С [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [mo [а 9  — 


rf dac eq6 coef2 м сиса dac eq6 coefficient low 8bit 
d 
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7.4.4.64 УВС DAC EQ6 СОЕЕЗ Н 


VBC_DAC_EQ6_COEF3_ 
H 


0x00000118 мрс дас едб coefficient high 16bit(0x00000000) 


| em |з1 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
mj m ______ 


Reserved 
| OO 
зо оо оо |o |o o o| o |o |o 71 
ви |) та [аз | 12 | чи | то о | г | 7 [е | |4 [з |2 [то 


rf dac eq6 coef3 h 


ЕСЛЕНЕНЕНЕЕЕЕКИЕНЕНЕЛЕНЕЕКЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ЕС Oe ИН 


rf dac eq6 coef3 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.65 | VBC DAC EQ6 СОЕЕЗ L 


0x0000011C vbc dac едб coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF3. 


IKCHEJEIJEIEIJEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
е ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о Торо [о1о [о | 
ви [15 [14 | 13 | 12 | чи [о | о | а | те [о ја [з 2 | 1 [0] 


Reserved rf dac eq6 coef3 I 


w) o e _____~ — j 
оста Е | а С а Е ВЕ 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA [o 


rf dac eq6 coef3 м си о и dac едб coefficient low 8bit 
d 
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7.4.4.66 УВС DAC EQ6 COEF4_H 


VBC_DAC_EQ6_COEF4_ 
H 


0x00000120 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
[Name [Rem 


Reserved 
| OO 
зо оо оо ааа ае 71 
| et [as | та [аз | 12 | чи | по о | г | 7 [е [оја | з| 2 | 1 [0] 


rf dac eq6 coef4 h 


е 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Lem ЕС Oe ИН 


rf dac eq6 сое | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.67 УВС DAC EQ6 СОЕРА | 


0x00000124 vbc dac едб coefficient low 861(0х00000000) | VBC-DAC_FQ6_COEF4_ 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = 2. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
ви |1) та | 13 | 12 | чи [о | о | г | те [оја | з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef4_| 


w) o e —— - — —] 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA fo 


rf dac eq6 coef4 ne dac eq6 coefficient low 8bit 
d 
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7.4.4.68 ҮВС DAC EQ6 СОЕЕ5 Н 


VBC_DAC_EQ6_COEF5_ 
H 


0x00000128 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
mj m ______ 


Reserved 
| OO 
зо оо оо |o |o o |o |o o |o |o 71 
pit ПЕ В [аз | 12 | чи | то о | г | 7 [е | |4 | з| 2 | 1 [0] 


rf dac eq6 coef5 h 


е |" [о С О ОС О С ОЗ ОС ОС ОС С С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 2 - 


rf dac eq6 coef5 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.69 _ УВС_РАС EQ6 СОЕЕ5 | 


0x0000012C vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEFS. 


Гат ра [а Гоа Ге Гая [= я а а ЕЕК 
“те = SS 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [оо |o | 
ви [15 [14 | 13 | 12 | чи [о | о | г | 7 | е [оја [з |2 | 1 [0] 


Reserved rf_dac_eq6_coef5_| 


е [9] w — —] 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef5 м си о и dac едб coefficient low 8bit 
d 
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7.44.70 УВС DAC EQ6 COEF6 Н 


УВС DAC EQ6 COEF6 . 
H 


0x00000130 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Мате m — 


Reserved 
| OO 
зо оо оо |o |o o |o |o o |o |o 71 
asss 


rf dac eq6 coef6 h 


ЕСЛЕНЕНЕНЕЕЕЕКИЕНЕНЕЛЕНЕЕКЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju 5 - 


rf dac eq6 coef6 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.71 VBC_DAC_EQ6_COEF6_L 


0x00000134 vbc dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC_EQ6_COEF6_ 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = 2. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о о |o | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 е [о ја | з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef6_| 


me [9 | w — —] 
оста Е | а С а Е ВЕ 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo [а [o  — 


rf dac eq6 coef6 м си и dac едб coefficient low 8bit 
d 
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7.4.4.72 УВС DAC EQ6 COEF7 Н 


VBC DAC EQ6 COEF7 . 
H 


0x00000138 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
Мате [Rem -- 


Reserved 
| OO 
Pest ИБС ИДИ ЕИ o| o |o |o |o | 
ass 


rf dac eq6 coef7 h 


е |" [о С О ОС О С О ОСЗ ОС ОС ОС С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju КОИ 


rf dac eq6 coef7 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.73 УВС DAC EQ6 СОЕЕ? | 


0x0000013C vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.EQ6 COEFT. 


ИЛИ ра о Гоа Ге Гая [= я а а ЕЕК 
зе ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
_ ви [15 [14 | 13 | 12 | чи [о | о | г | те [о ја [з |2 | 1 [0] 


Reserved rf_dac_eq6_coef7_| 


ЕГІН [9] —— - — —] 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: [mes [no [NA fo 


rf dac eq6 coef7 м о и dac едб coefficient low 8bit 
d 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1792 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.74 УВС DAC EQ6 СОЕЕВ Н 


VBC_DAC_EQ6_COEF8_ 
H 


0x00000140 мрс дас едб coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Мате m — 


Reserved 
| OO 
зо оо оо |o |o o o| o |o |o 71 
| et [as | та [аз | 12 | чи | по о | г | 7 е | |4 | з| 2 | 1 [0] 


rf dac eq6 coef8 h 


ЕСЛЕНЕНЕНЕЕЕЕКИЕНЕНЕЛЕНЕЕКЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef8 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4.4.75 VBC DAC Е06 СОЕЕВ | 


0x00000144 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF8. 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = 2. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о Торо [о1о [о | 
ви |15|1а | 13 | 12 | чи [о | о | а | те [о ја [з |2 | 1 [0] 


Reserved rf_dac_eq6_coef8_| 


ЕГІН [9 —— - — —] 
оста Е | С С С а Е ВЕ С С С С С [= 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eser [mes [no m fo 


rf dac eq6 coef8 м о и dac едб coefficient low 8bit 
d 
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7.4.4.76 УВС DAC ЕО6 COEF9 Н 


VBC DAC EQ6 COEF9 . 
H 


0x00000148 vbc dac eq6 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
Мате | 4022222 -- 


Reserved 
| OO 
зо оо оо ааа o |o |o 71 
| et [as | та [аз | 12 | чи В о | г | 7 е | |4 Е |2 | 1 [0] 


rf dac eq6 coef9 h 


ЕСІЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕНЕЕЕЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef9 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
h 


7.4477 УВС РАС ЕОб COEF9 | 


0х0000014С vbc dac едб coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF9. 


a Ts [= Гоа Ге Гая [= я а а ЕЕК 
Nm m 


Reserved 
e какао побои 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | о] 
ви яе [14 | 13 | 12 | чи [о | о | г | 7 | е [о ја [з 2 | 1 [0] 


Reserved rf_dac_eq6_coef9_| 


ЕГІН [9] w — —] 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA fo 


rf dac eq6 coef9 м о и dac едб coefficient low 8bit 
d 
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74478 _ увс DAC EQ6 COEF10 Н 


VBC DAC Pus COEF10 


0x00000150 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО ттен) 
ЕШ Е до О О ИЕ ЕШ И ЕНИ Ж ИЕШЕ сезон ОЗ 
| e ив | |з | 12 | п [зо е [в | у | е | 5 | 4 | за | 1 [о 


rf_dac_eq6_coef10_h 


е |" Е С ОС ОС О С ОЗ ОСЗ С ОС ОС С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef1 | [15: 0] SY а |2. LL LLL dac eq6 coefficient high 16bit 
0 h 


7.4479 УВС DAC EQ6 СОЕЕТО | 


0x00000154 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 СОЕРТО 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о | о o | о | о | о | о | о | о|о | о| о | о] 
ви |1) та | 13 | 12 | 11 [о | о | в | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef10_| 


ЕГІН [9] —— -  — —] 
оста Е о С С С а Е О 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA fo 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
01 
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7.4.4.80 VBC DAC EQ6 СОЕЕ11 Н 


VBC DAC Pus COEF11 


0x00000158 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО ттен) 
ЕШ ИЕШЕ НЕЕ за И И ЕНИ Ж ИЕШЕ В 
| e | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coefíi h 


ЕСІЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕНЕЕКЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
1h 


7.44.81 VBC DAC EQ6 COEF11 L 


0x0000015C vbc dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF11 


IKCHEJEIJEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf dac eq6 coefí1 ! 


me [9] w — j 
оста Е | С С С а Е О С С С С С [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo [а fo 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
11 
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7.4.4.82 _ VBC DAC EQ6 COEF12 Н 


VBC DAC Pus COEF12 


0x00000160 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
De mem] 


Reserved 


ГОО ттен) 
ЕШ Е до О О С ПИ И ЕЕЕ ВОС ОЗ Е Е сезон ОЗ 
| e [14 |з | 12 | п [зо е | в | у | е | 5 | а] за |1 [о 


rf_dac_eq6_coef12_h 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju ИН 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
2h 


7.4.88 УВС DAC EQ6 COEF12 L 


0x00000164 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF12 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = «єє 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | г | те | 5 | | з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef12_| 


ЕГІН [9] w — —] 
оста Е | а С а Е ВЕ 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: [mes [no [NA 9  — 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
21 
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7.4.4.84  VBC DAC EQ6 COEF13 Н 


VBC_DAC_ Pus COEF13 


0x00000168 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО ттен) 
ЕШ Е до О О ИЕ ЕШ И ЕНИ Ж ИЕШЕ сезон ОЗ 
| e ив | [13 | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


rf dac eq6 coefí3 h 


е Е 7 С ОС ОС О С ОЗ ОС С ОС С С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


тақы — ewm ju КОВ 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
3h 


7.4.4.85 ҮВС DAC EQ6 COEF13 L 


0x0000016C vbc dac ед6 coefficient low 8bi(0x00000000) | VBC-DAC.FQ6 COEF13 


IKCHEJEIEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | о] 
ви [15 ла | 13 | 12 | 11 [о | о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved rf_dac_eq6_coef13_| 


е [9 ooo 
оста Е о С С С а Е О С С С С С [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NAO 


rf дас eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
31 
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7.4.4.86 — VBC DAC EQ6 СОЕЕТ4 Н 


VBC_DAC_ Pus COEF14 


0x00000170 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEXEIEJEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО ттен) 
ЕШ ИЕШЕ НЕЕ за И И ЕНИ оо ОЗ Е И ЗВ 
| e ив | |з | 12 | п [зо е [е | у | е | 5 | аз а | 1 |о 


rf dac eq6 coefí4 h 


е 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju 5 


rf dac eq6 coef1 | [15: 0] SY а |2. LL LLL dac eq6 coefficient high 16bit 
4h 


7.4.4.87 УВС DAC EQ6 СОЕР14| 


0x00000174 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF!4 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | о| о | 
ви |15|1а | 13 | 12 | чи [о | о | а | 7 | е | в | «| з| 2 | 1 [0] 


Reserved rf dac eq6 coefí4 | 


me [9] w  — j 
оста Е о С С С а Е О 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo [NA fo 


rf дас eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
4 | 
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7.4.4.88 | VBC DAC EQ6 COEF15 Н 


VBC DAC Pus COEF15 


0x00000178 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEXEJEJEJEJEJEJEIEIEJERERERERERES 
Dm a 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ЗВ 
| e (че |за |з (аг [ии [зо [о [е [т [е [5 а [з [2 [1 [о 


rf dac eq6 coefí5 h 


е Е 7 С С ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wm ju 5 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
5h 


7.4.4.89 ҮВС DAC EQ6 COEF15 L 


0x0000017C vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF15 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о о [о | ој о | 
ви [15 ла | 13 | 12 | 11 [о | о | г | тв [оја | з| 2 | 1 [0] 


Reserved rf dac eq6 coefí5 | 


> [9] w  — j 
оста Е о С С С а Е О С С С С С [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
5 | 
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7.4.4.90 МВС DAC EQ6 COEF16 Н 


VBC_DAC_ Pus COEF16 


0x00000180 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
| аи 


Reserved 


ГОО ттен) 
СЕ ЕА С С О С С И ЕНИ ВС ИЕШЕ сезон ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


rf dac eq6 coefí6 h 


е 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Lee — ewm ju 5 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
6 h 


7.44.91 VBC DAC EQ6 COEF16 L 


0x00000184 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF16 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Name = «єє 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | а | те | | | з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef16_| 


е С ООО 
оста Е о С С С а Е О 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo [а fo 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
6 | 
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7.4.4.92 VBC DAC EQ6 COEF17 H 


VBC DAC Pus COEF17 


0x00000188 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО АОИ 
СЕ ЕА до О О ИЕ И И ЕНИ ВОС ИЕШЕ сезон ВОЗ 
| e [14 [13 | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


rf_dac_eq6_coef17_h 


е 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
7h 


7.4.4.93 УВС DAC EQ6 COEF17 L 


0x0000018C vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF!7 


IKCHEJEIJEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
_ ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е [ва | з| 2 | 1 [0] 


Reserved rf dac eq6 coef17 | 


ЕГІН [9] w — j 
е ГТ | 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [mo [NAO 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
7 | 
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7.4.4.94  VBC DAC EQ6 COEF18 Н 


VBC ПАС. Pus COEF18 


0x00000190 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО ттен) 
ЕШ ЕА до С О за И И ЕЕЕ оо ИЕШЕ В 
| e | 15] 14 |з | 12 | п 10 е | в | у | е | 5 | 4] за | 1 |о 


rf dac eq6 coefí8 h 


е Е Е С С ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju usss 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
8h 


7.4.4.95 VBC DAC EQ6 COEF18 L 


0x00000194 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF18 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е [ва [за | 1 [0] 


Reserved rf_dac_eq6_coef18_| 


ЕГІН С ООС 
оста Е | а С а Е ВЕ С С С С С [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA fo 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
8 1 
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7.4.4.96 ҮВС РАС ЕОб СОЕЕ19 Н 


VBC_DAC_ Pus COEF19 


0x00000198 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО ттен) 
ЕШ Е до О О ИЕ ЕШ И ЕНИ Ж ИЕШЕ сезон ОЗ 
| e ив | |з | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 [о 


rf dac eq6 coefí9 h 


ЕСІЕНЕНЕНЕЕЕЕКИЕНЕНЕЛЕНЕЕКЕЕНЕЗЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju 2 - 


rf dac eq6 coef1 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
9 h 


7.4.4.97 УВС DAC EQ6 COEF19 L 


0x0000019C vbc dac ед6 coefficient low 8bit(0x00000000) | /80-БАС Е06. COEF19 


IKCHEJEIJEIEIEAEJEJEIEJEJEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е | 54 [за | 1 [0] 


Reserved rf_dac_eq6_coef19_| 


w) o e | w — j 
оста Е о С С С а Е О С С С С С [1 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef1 м аамиин дас eq6 coefficient low 8bit 
9 | 
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7.44.98 МВС DAC ЕОб COEF20 Н 


VBC_DAC_ Pus COEF20 


0x000001A0 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm sr 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С С И ЕНШЕ Ж ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 | з]2 |!| 0 


rf dac eq6 coef20 h 


е |" 7 С С ОС О С ОЗ ОС ОС ОС ОС ОС Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf dac eq6 coef2 | [15: 0] SY а |2. LL LLL dac eq6 coefficient high 16bit 
0 h 


7.4.4.99 УВС DAC EQ6 COEF20 | 


0x000001A4 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF20 


ИЛИ ра о Гоа Ге Гая я а а ЕЕЕ 
| бате m 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о Торо [о1о |o | 
ви |15|1а | 13 | 12 | чи [о | о | г | 7 | е | 5 [4 | з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef20_| 


w) o e ooo 
ее ГТ | 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а o 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
01 
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7.4.4.100 VBC_DAC_EQ6_COEF21_H 


VBC_DAC_ Pus COEF21 


0х000001А8 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ЗВ 
| e | 15 | 14 |з | 12 | п | по о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coef21 h 


1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju КОИ 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
1h 


7.4.4.101 УВС DAC EQ6 COEF?21 | 


0x000001AC vbc dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF21 


IKCNEJEIEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо [о о | о | о | о |o | ој о | 
et |1) та | 13 | 12 | 11 [о | о | г | 7 | е | 54 | з|2 | 1 [0] 


Reserved rf_dac_eq6_coef21_| 


w) o e ООО 
оста Е | С С С а Е ВЕ 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а o  — 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
11 
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7.4.4.102 УВС DAC EQ6 COEF22 Н 


VBC DAC Pus COEF22 


0х000001В0 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEIEJEIEIEJERERERERERES 
Dm ОО 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п | по о [е | у | е | 5 | 4 | з]2 |!| 0 


rf dac eq6 coef22 h 


е 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
2h 


7.4.4103 УВС DAC EQ6 СОЕҒ22 L 


0x000001B4 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF22 


IKCHEJEIEIEIEZEJEJEIEJEJEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf dac eq6 coef22 | 


ЕГІН [9] _____~ — j 
оста Е | а С а ВЕ ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eser mes [no [а fo 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
21 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1807 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.104 VBC_DAC_EQ6_COEF23_H 


VBC_DAC_ Pus COEF23 


0x000001B8 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm ОО 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С С И ЕНШЕ Ж ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п | по | о EE 


rf dac eq6 coef23 h 


1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem ЕС Oe КОИ 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
3h 


7.4.4.105 VBC DAC EQ6 COEF23 L 


0x000001BC vbc dac едб coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 СОЕР2З 


IKCNEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
| мате | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о Торо |o |o |o | 
ви |1) та | 13 | 12 | 11 | то [о | г | 7 | е | |4 | з| 2 | 1 [0] 


Reserved rf dac eq6 coef23 I 


me [9 ooo — j 
оста Е | | С С а Е ВЕ 111] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [mo [NA 9  — 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
31 
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7.4.4.106 _ УВС_ DAC EQ6 COEF24 Н 


VBC_DAC_ Pus COEF24 


0х000001С0 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEIEJEIEIEJERERERERERES 
| О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С С И ЕНШЕ Ж ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coef24 h 


е Е С С ОС О С ОЗ ОСЗ С ОС ОС С Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm СИИ КАННА 


rf dac eq6 coef2 | [15: 0] SY а |2. LL LLL dac eq6 coefficient high 16bit 
4h 


7.4.4.107 УВС DAC EQ6 COEF24 L 


0x000001C4 vbc dac ед6 coefficient low 80140х00000000) | VBC-DAC.FQ6 COEF24 


IKCHEJEIJEIEIEZEJEJEIEJEIEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | чи | то | о | а | 7 | е | 5 [4 | з|2 | 1 [0] 


Reserved rf dac eq6 coef24 | 


w) o e _____~  — j 
ее ГТ | 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [no [а fo 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
4 | 
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7.4.4.108 VBC_DAC_EQ6_COEF25_H 


VBC_DAC_ Pus COEF25 


0x000001C8 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm mmm] 


Reserved 


ГОО АОИ 
СЕ ЕА до С О С И И ЕНИ ВОС ИЕШЕ сезони ЗВ 
| e ив | |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 |о 


rf dac eq6 coef25 h 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ce — ewm usan ИН 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
5h 


7.4.4.109 VBC DAC EQ6 COEF25 L 


0x000001CC vbc dac едб coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF25 


IKCNEJEIJEIEIEZEJEJEIEJEJEREIEIEIEAES 
Name mm 


Reserved 
e | m ОИ 
[Reset | о | о | о | о Торо o| о | о | о | о | о|о | ој о | | 
sss 


Reserved rf dac_eq6_coef25_l 


је — | w — —] 
оста Е | С С С а Е ВЕ С С С С ОС Е ОСЗ СЗ 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [no [NA fo 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
5 | 
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7.4.4.110 VBC_DAC_EQ6_COEF26_H 


VBC_DAC_ Pus COEF26 


0x000001D0 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEIEJEIEIEJERERERERERES 
О 


Reserved 


ГОО АОИ 
СЕ ЕА С С О С ПИ И ЕНШЕ ВОС ИЕШЕ ЕШ ИЕ 
| e [14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


rf dac eq6 coef26 h 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju КОИ 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
6 h 


7.4.4.111 VBC DAC EQ6 COEF26 L 


0x000001D4 vbc dac ед6 coefficient low 8bi(0x00000000) | VBC-DAC.FQ6 COEF26 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о Торо [о1о |o | 
ви |1) та | 13 | 12 | 11 [о | о | в | те | 5 | «| з|2 | 1 [0] 


Reserved rf_dac_eq6_coef26_| 


ЕГІН С ООО 
оста Е | С С С а Е ВЕ С С С С ОС Е ОСЗ СЗ 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA fo 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
6 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1811 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.112 VBC DAC EQ6 COEF27 Н 


VBC DAC Pus COEF27 


0x000001D8 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm О 


Reserved 


ГОО АОИ 
СЕ ИСИ С НЕЕ С ПИ И ЕНИ ВОС ИЕШЕ сезони В 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf dac eq6 coef27 h 


е |" 7 С ОС ОС С С ОЗ ОС ОС ОС С ОС Е СЗ С 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 2 - 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
7h 


7.4.4.113 УВС DAC EQ6 COEF27 | 


0x000001DC vbc dac ед6 coefficient low 80140х00000000) | VBC-DAC.FQ6 COEF27 


IKCNEJEIJEIEIEAEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | те [оја | |2 | 1 [0] 


Reserved rf dac eq6 coef27 | 


је | w — j 
оста Е | | С С а Е ВЕ 111] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а [0 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
7 | 
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7.4.4.114 VBC DAC EQ6 COEF28 Н 


VBC DAC Pus COEF28 


0x000001E0 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
ru mmm] 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕНИ ВОС ИЕШЕ ЗВ 
| e | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coef28 h 


е 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — cwn ju 5 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
8h 


7.4.4.115 VBC DAC EQ6 COEF28 L 


0x000001E4 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF28 


Гат ра Г Гоа Ге Гая [а я а а ЕЕК 
“те ғ... 2. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о Торо [о1о [о | 
et |1) та | 13 | 12 | чи | то [о | а | 7 | е [оја [зо | 1 [0] 


Reserved rf_dac_eq6_coef28_| 


ЕГІН [9] w — —] 
оста Е | С С С а Е ВЕ С С С С ОС Е ОСЗ СЗ 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [no [NA fo 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
8 1 
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7.4.4.116 VBC_DAC_EQ6_COEF29_H 


VBC_DAC_ Pus COEF29 


0x000001E8 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEJEJEJEJEIEJEIEIEJERERERERERES 
Dm mmm] 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С С И ЕНШЕ Ж ИЕШЕ сезон ОЗ 
| e (ае |за |з (аг [и [зо [о [е [т [е [5 а [з [2 [1 [о 


rf dac eq6 coef29 һ 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju 5 


rf dac eq6 coef2 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
9 h 


7.4.4.117 VBC DAC EQ6 COEF29 L 


0x000001EC vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF29 


IKCNEJEIJEIEIEZEJEJEIEJEJEREIEIEIEAES 
Nm | 


Reserved 
e | m ОИ 
[Reset | о | о | о | о Торо o| Торо Торо |o |o |o | | 
ви [15 ла | 13 | 12 | 11 [о [о | г | тв | [4 | |2 | 1 [0] 


Reserved rf dac eq6 coef29 | 


је ОО 
оста Е | С С С а Е ВЕ 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [no [а fo 


rf dac eq6 coef2 м ия дас eq6 coefficient low 8bit 
9 | 
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7.4.4.118 | VBC_DAC_EQ6_COEF30_H 


VBC_DAC_ Pus COEF30 


0х000001Е0 vbc dac eq6 coefficient high 16bit(0x00000000) 


 ШИЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
| О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ЗВ 
| e [14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf dac eq6 coef30 h 


е 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ce — ewm ju 5 


rf dac eq6 coef3 | [15: 0] SY а |2. LL LLL dac eq6 coefficient high 16bit 
0 h 


7.4.4.119 VBC DAC EQ6 COEF30 L 


0x000001F4 vbc dac едб coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF30 


ШІЕЕЛЕІГІГІЕДЕЛЕЛЕЛЕЗЕЛГІГІКЕЛЕЛІЛ 
“те ғ... 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо [о о | о | о | о |o | ој о | 
ви [15 [14 | 13 | 12 | чи [о | о | а | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef30_| 


w) o e —— - — —] 
оста Е | а С а ВЕ О 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
01 
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7.4.4.120 — VBC DAC EQ6 COEF31 Н 


VBC DAC Pus COEF31 


0x000001F8 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEXEIEJEJEJEJEJEIEIEJERERERERERES 
Dm О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕНИ ВОС ИЕШЕ ЗВ 
| e | 15 | 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coef31 h 


е 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju КОИ 


rf dac eq6 coef3 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
1h 


7.4.4.121 ҮВС DAC EQ6 COEF31 | 


0x000001FC vbc dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 СОЕРЗИ 


KCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf dac eq6 coef31 I 


w) o e —— - — j 
оста Е | С С С а Е ВЕ 11] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
11 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.122 УВС DAC EQ6 COEF32 Н 


VBC ПАС. Pus COEF32 


0x00000200 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEJEJEJEJEIEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ сезон ОЗ 
| e ив | |з | 12 | п | то о | в | у | е | 5 | 4 | з]2 | 1 |о 


rf dac eq6 coef32 h 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju 5 


rf dac eq6 coef3 | [15: 0] m a [o [eo dac eq6 coefficient high 16bit 
2h 


7.4.4.123  VBC DAC EQ6 СОЕЕЗ2 | 


0x00000204 vbc dac ед6 coefficient low 8bi(0x00000000) | VBC-DAC.FQ6 СОЕРЗ? 


IKCHEJEIJEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name j  — = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved rf dac eq6 coef32 | 


је 1 w — j 
оста Е | С С С а Е ВЕ 111] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: [mes [no [NA fo 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.124 ҮВС DAC EQ6 COEF33 Н 


VBC ПАС. Pus COEF33 


0x00000208 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
De О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ЗВ 
| e ив | |з | 12 | п | по е | в | у | е | 5 | аз 12 | 1 |о 


rf dac eq6 coef33 h 


ваза 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef3 | [15: 0] m a [o [eo dac eq6 coefficient high 16bit 
3h 


7.4.4.125 VBC DAC EQ6 COEF33 L 


0x0000020C vbc dac едб coefficient low 861(0х00000000) | VBC-DAC.FQ6 СОЕРЗЗ 


IKCHEJEIEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
_ ви |1) та | 13 | 12 | 11 [о | о | а | тв | 5 | «| з| 2 | 1 [0] 


Reserved rf dac eq6 coef33 I 


w) o o e _____~ — j 
оста Е | а С а ВЕ О С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
31 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.126 МВС DAC EQ6 COEF34 Н 


VBC_DAC_ Pus COEF34 


0x00000210 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
| О 


Reserved 


ГОО ттен) 
ЕШ ЕА до С О за И И ЕЕЕ оо ИЕШЕ В 
| e ив | |з | 12 | п [зо е | в | у | е | 5 | а | за | 1 |о 


rf dac eq6 coef34 h 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ces — wn ju 5 


rf dac eq6 coef3 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
4h 


7.44127 VBC_DAC_EQ6_COEF34_L 


0x00000214 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF34 


Гат ра Г Гоа Ге Гая [а я а а Га [9 [87 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
et |1) та | 13 | 12 | чи [о | о | а | тв | в | «| з| 2 | 1 [0] 


Reserved rf dac eq6 coef34 | 


је | w  — j 
оста Е | С С С а Е ВЕ 111] 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [mo [NAO 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
4 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.128 УВС DAC EQ6 COEF35 Н 


VBC DAC Pus COEF35 


0x00000218 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ЗВ 
| e ив | |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 |о 


rf dac eq6 coef35 h 


11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju p 


rf dac eq6 coef3 | [15: 0] m a [o [eo dac eq6 coefficient high 16bit 
5h 


7.4.4.129 VBC DAC EQ6 COEF35 L 


0x0000021C vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF35 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf dac eq6 coef35 | 


w) o e _____~ 71 
е СТ | 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no m 9  — 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
5 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.130 VBC_DAC_EQ6_COEF36_H 


VBC_DAC_ Pus COEF36 


0x00000220 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО АОИ 
СЕ ЕА С С О С ПИ И ЕНИ ВОС ИЕШЕ ИЕН 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


rf dac eq6 coef36 h 


е 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf dac eq6 coef3 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
6 h 


7.4.4.131 VBC DAC EQ6 COEF36 L 


0x00000224 vbc dac едб coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF36 


KCHEJEIEIEIEZEJEJEIEJEIEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о Торо [о1о |o | 
et |1) та | 13 | 12 | чи [о | о | г | 7 е [оја | з|2 | 1 [0] 


Reserved rf_dac_eq6_coef36_| 


е [9] w — —] 
оста Е | а С а ВЕ О С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: mes [no [NA fo 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
6 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.132 УВС DAC EQ6 COEF37 Н 


VBC ПАС. Pus COEF37 


0x00000228 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEJEJEIEIEJERERERERERES 
ССНИ 


Reserved 


ГОО АОИ 
СЕ ИСИ С НЕЕ С ПИ И ЕНИ ВОС ИЕШЕ сезони В 
| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


rf dac eq6 coef37 h 


вазе 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm — ju 5 


rf dac eq6 coef3 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
7h 


7.4.4.133 ҮВС DAC ЕО6 COEF37 | 


0x0000022C vbc dac ед6 coefficient low 80140х00000000) | VBC-DAC.FQ6 СОЕРЗ? 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
Іле) 44.7. 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е | 5 | «| з|2 | 1 [0] 


Reserved rf dac eq6 coef37 | 


me [9 ooo — j 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef3 (лили син и дас eq6 coefficient low 8bit 
7 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.134 VBC DAC EQ6 COEF38 Н 


VBC DAC Pus COEF38 


0x00000230 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕНИ ВОС ИЕШЕ ЗВ 
| e | 15] 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coef38 h 


е 11151515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju КОИ 


rf dac eq6 coef3 | [15: 0] m a [o [eo dac eq6 coefficient high 16bit 
8h 


7.4.4.135 VBC DAC EQ6 COEF38 L 


0x00000234 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 СОЕРЗВ 


IKCHEJEIEIEIEZEJEJEIEJEIEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о Торо |o |o [о | 
_ ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq6_coef38_| 


w) o o e ООС 
оста Е | а С а ВЕ О С С С С С Е ОСЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA 9  — 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
8 1 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.136 УВС DAC EQ6 СОЕЕЗ9 Н 


VBC DAC Pus COEF39 


0x00000238 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
| О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ЗВ 
| e | 15 | 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq6 coef39 h 


е 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ЕС Oe КОИ 


rf dac eq6 coef3 | [15: 0] m a [o [eo dac eq6 coefficient high 16bit 
9 h 


7.4.4.137 УВС DAC EQ6 COEF39 | 


0x0000023C vbc dac едб coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 СОЕРЗ9 


IKCHEJEIJEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о Торо |o |o [о | | 
ви [15 [14 | 13 | 12 | чи [о | о | г | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf dac eq6 coef39 | 


је | w — j 
= СТ | 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а fo 


rf dac eq6 coef3 м ия дас eq6 coefficient low 8bit 
9 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.138 VBC_DAC_EQ6_COEF40_H 


VBC_DAC_ Pus COEF40 


0x00000240 vbc dac eq6 coefficient high 16bit(0x00000000) 


IKCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
er TRE 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С С И ЕНШЕ Ж ИЕШЕ сезон ОЗ 
| e (ае |за |з (аг [и [зо [о [е [т [е [5 а [з [2 [1 [о 


rf dac eq6 coef40 һ 


Pe PP PPP PP PrP Prey 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju КОИ 


rf dac eq6 coef4 | [15: 0] SY а |2. LL LLL dac eq6 coefficient high 16bit 
Оп 


7.4.4.139 ҮВС DAC EQ6 СОЕҒ40 | 


0x00000244 vbc dac ед6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF40 


KCHEJEIEIEIEZEJEJEIEJESEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | в | те [ва [за | 1 [0] 


Reserved rf_dac_eq6_coef40_| 


е [9] w — j 
оста Е | С С С а Е О С С С С С Е ИЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: [ms [no [а 9  — 


rf dac eq6 coef4 м ия дас eq6 coefficient low 8bit 
01 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1825 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.140 VBC_DAC_EQ6_COEF41_H 


VBC_DAC_ Pus COEF41 


0x00000248 vbc dac eq6 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm ——scYr w 


Reserved 


F ттен) 
| "зе: ИЕШЕ НЕЕ ИЕ ЕШ И И ожени 
| ви | 15] 14 |з | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 


rf dac eq6 coef41 h 


ЕСІЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕНЕЕКЕЕНЕНЕШЕН 


үрс дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ЕС uman usss 


rf dac eq6 coef4 | [15: 0] ELE e LRL dac eq6 coefficient high 16bit 
1h 


7.4.4.141 УВС DAC EQ6 COEF41 | 


0x0000024C vbc dac eq6 coefficient low 8bit(0x00000000) | VBC-DAC.FQ6 COEF41 


IKCHEJEIJEIEIEAEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | о] 
et |15|1а | 13 | 12 | чи [о | о | г | 7 | е | |4 | з| 2 | 1 [0] 


Reserved rf dac eq6 coef41 I 


ЕГІН [9] _____~ — j 
оста Е | С С С а Е О С С С С С Е ИЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA fo 


rf dac eq6 coef4 м ия дас eq6 coefficient low 8bit 
11 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.142 VBC_DAC_EQ6 СОЕЕ42 Н 


VBC_DAC_ Pus COEF42 


0x00000250 vbc dac eq6 coefficient high 16bit(0x00000000) 


ICHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm omm] 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ сезон ОЗ 
| e | 15 | 14 |з | 12 | п [зо [о [е | у | е | 5 | 4 | з]2 |!| 0 


rf dac eq6 coef42 h 


вазе 1111515 


vbc дас едб coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac eq6 coef4 | [15: 0] m a [o [eo dac eq6 coefficient high 16bit 
2h 


7.4.4.143 УВС DAC EQ6 COEF42 | 


0x00000254 vbc dac ед6 coefficient low 861(0х00000000) | VBC-DAC.FQ6 COEF42 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Name = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |15|1а | 13 | 12 | чи [о | о | г | те [оја | з| 2 | 1 [0] 


Reserved rf dac eq6 coef42 | 


me [9] _____~  — j 
оста Е | С С С а Е О С С С С С Е ИЗ С 


vbc dac eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: mes [no [а [o 


rf dac eq6 coef4 м ия дас eq6 coefficient low 8bit 
21 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4144 УВС DAC ЕО4 COEF0_H 


VBC_DAC_EQ4_COEF0_ 
H 


0x00000258 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
name 4 -- 


Reserved 
| OO 
зо оо оо ааа o |o |o 71 
| ви [as | та [аз | 12 | чи | по о | г | 7 СЗ | |4 | з| 2 | 1 [0] 


rf_dac_eq4_coef0_h 


е |" 7 С О ОС О С ОЗ ОС С ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju КОИ 


rf dac ед4 соеЮ0 | [15: 0] EL [о LL LLL dac ед4 coefficient high 16bit 
h 


7.4.4.145 УВС DAC EQ4 СОЕЕО | 


0x0000025C vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF0_ 


Гат ре о Гоа Ге Гая [= я а а ЕЕЕ 
зе ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | тв [о ја | з|2 | 1 [0] 


Reserved rf_dac_eq4_coef0_| 


Te [9 ООС 
оста Е | С С С а ВС ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes С [а 9  — 


rf dac eq4 соеЮ0 м и dac ед4 coefficient low 8bit 
d 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4146 УВС DAC ЕО4 COEF1_H 


VBC_DAC_EQ4_COEF1_ 
H 


0x00000260 мрс дас ед4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Мате = «єє 


Reserved 
| О 
Pest ИБС ИДИ ЕИ | |o |o | 
| ва fas | та [аз | 12 | чи В о | г | 7 |е | |4 | з|2 | 1 [0] 


rf_dac_eq4_coef1_h 


е |“ 7 С О ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Lem — ewm ju КОИ 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
h 


7.4.4.147 VBC_DAC_EQ4 COEF1_L 


0x00000264 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF1_ 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Nm | ғ... 22. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви [15 [14 | 13 | 12 | чи | то [ә | г | тв [ва | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef1_| 


ЕГІН [9] ——— - — —] 
оста Е | С С С а Е ВЕ С С С С ОС Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo m 9  — 


rf dac ед4 coef1 м си о и дас ед4 coefficient low 8bit 
d 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.148 УВС DAC ЕО4 COEF2 Н 


УВС DAC ЕО4 COEF2. 
H 


0x00000268 vbc dac ед4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
name see па 


Reserved 
| OO 
Pest | 7-27 ае o o| o |o 71 
| et |) м(|1з|12||9|9|8|7)|6|8|4|3|2)|11|0| 


rf_dac_eq4_coef2_h 


е |“ 7 С О ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — wn ju 5 


rf dac ед4 coef2 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
h 


7.4.4.149 VBC_DAC_EQ4 COEF2 | 


0x0000026C vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF2_ 


Гат ра о Гоа Ге Гая [а я а а Га eee ee 
зе ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е | ја | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef2_| 


е [9] —— - — —] 
оста Е | С С С а Е ВЕ СЗ С СА С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no —w 9  — 


rf dac eq4 coef2 м си о и дас ед4 coefficient low 8bit 
d 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.150 УВС DAC ЕО4 СОЕЕЗ Н 


VBC_DAC_EQ4_COEF3_ 
H 


0x00000270 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
name T 


Reserved 
| OO 
зо оо оо ааа o |o |o 71 
| et [as | та | s | 12 | чи | по | е | г те [ва | з| 2 | 1 |о | 


rf_dac_eq4_coef3_h 


е |" 7 С О ОС О С ОЗ ОС С ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — cwn СИИ КОИ 


rf dac ед4 coef3 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
h 


7.4.4.151 VBC_DAC_EQ4 СОЕЕЗ L 


0x00000274 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF3_ 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
эзе = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о о [о | о] 
ви |1) та | 13 | 12 | чи [о | о | г | тв | 5 ја [з 2 | 1 [0] 


Reserved rf_dac_eq4_coef3_| 


me [9] w — —] 
оста Е о С С С а Е ВЕ 111] 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [mo [NA 9  — 


rf dac eq4 coef3 м сиви ти дас ед4 coefficient low 8bit 
d 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.152 УВС DAC ЕО4 COEF4_H 


VBC_DAC_EQ4_COEF4_ 
H 


0x00000278 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
name T 


Reserved 
| OO 
зо оо оо ааа ае 71 
pit [as | та | s | 12 | чи о | о | г те [ва [за | 1 [0] 


rf_dac_eq4_coef4_h 


ЕСЛЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕНЕЕКЕЕШЕНЕШЕН 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ЕС ju 5 


rf dac ед4 сое | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
h 


7.4.4.153 VBC_DAC_EQ4 COEF4 L 


0x0000027C vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF4_ 


ИТШЕЛЕЗЕЗЕЗЕАЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Nm = 7 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о о [о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 ја [зо | 1 [0] 


Reserved rf_dac_eq4_coef4_| 


е [9 ООО 
оста Е | С С С а ВС ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [ms [no [NA 9  — 


rf dac ед4 coef4 м ти дас ед4 coefficient low 8bit 
d 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.154 УВС DAC ЕО4 COEF5_H 


VBC_DAC_EQ4_COEF5_ 
H 


0x00000280 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Мате m -- 


Reserved 
| OO 
зо оо оо ааа ае 71 
en [as | та | 13 | 12 | чи | по [ә е те | |4 | з|2 | 1 [0] 


rf_dac_eq4_coef5_h 


LIERERERERERERERERERERERERERENEUEE 


vbc dac ед4 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem Bw В КОВ 


rf dac ед4 coef5 | [15: 0] EL e LL LLL dac ед4 coefficient high 16bit 
h 


7.4.4.155 VBC_DAC_EQ4 COEF5 L 


0x00000284 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF5_ 


ИЛИ ра о Гоа Ге Гая [а я а а ЕЕК 
| бате иям“ 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o |o | 
_ ви [15 [14 | 13 | 12 | 11 [о | о | г | те [оја | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef5_| 


е [9 ОО 
оста Е | С С С а ВС ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no m 9  — 


rf dac eq4 coef5 м си о и дас ед4 coefficient low 8bit 
d 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.156 УВС DAC ЕО4 COEF6_H 


VBC_DAC_EQ4_COEF6_ 
H 


0x00000288 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
name 4 -- 


Reserved 
| OO 
зо оо оо ааа ае 71 
rss 


rf_dac_eq4_coef6_h 


е |" 7 С О ОС О С ОЗ ОС С ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju 5 


rf dac ед4 coef6 | [15: 0] EL e LL LLL dac ед4 coefficient high 16bit 
h 


7.4.4.157 VBC_DAC_EQ4 COEF6 L 


0x0000028C vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF6_ 


ИСШЕЛЕЗЕЗЕЗЕЗАЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
Іые| ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о о |o | о] 
asss 


Reserved rf_dac_eq4_coef6_| 


е [9] —— - — —] 
оста Е | С С С а ВС ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo [а 9  — 


rf dac ед4 coef6 м си о и дас ед4 coefficient low 8bit 
d 
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GRSPREADTRUM | SC9832E Device Specification 


7.4.4.158 VBC DAC ЕО4 COEF7_H 


VBC_DAC_EQ4_COEF7_ 
H 


0x00000290 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Мате | 


Reserved 
| OO 
Pest ИБС ИДИ ЕИ o| o |o |o |o | 
asss 


rf_dac_eq4_coef7_h 


е |“ 7 С О ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju 5 


rf dac ед4 coef7 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
h 


7.4.4.159 VBC_DAC_EQ4 СОЕЕ? | 


0x00000294 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF7_ 


Гат ре а Гоа Ге Гая [а я а а ЕЕЕ 
| бате иям“ 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | 
ви [15 ла | 13 | 12 | 11 [о | о | в | тв | ја | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef7_| 


me [9] _____~ — —] 
оста Е | С С С а Е ВЕ СЗ С СА С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA 9  — 


rf dac ед4 coef7 м и дас ед4 coefficient low 8bit 
d 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.160 УВС DAC ЕО4 COEF8_H 


VBC_DAC_EQ4_COEF8_ 
H 


0x00000298 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
name 4022222 -- 


Reserved 
| OO 
зо оо оо ааа o |o |o 71 
| et | 15 | та | 13 | 12 | чи о | о | г те | ва | з| 2 | 1 [0] 


rf dac ед4 coef8 h 


е |" 7 С О ОС О С ОЗ ОС С ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос a СВИ С 2 - 


rf dac ед4 coef8 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
h 


7.4.4.161 VBC_DAC_EQ4 COEF8 L 


0x0000029C vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF8_ 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Іые| ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о |o | ој о | 
ви [15 [14 | 13 | 12 | чи [о | о | г | 7 | е | 5 | «| з|2 | 1 [0] 


Reserved rf_dac_eq4_coef8_| 


е [9] —— - — —] 
оста Е | С С С а ВС ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA 9  — 


rf dac ед4 coef8 мм си о и дас ед4 coefficient low 8bit 
d 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.162 УВС DAC ЕО4 COEF9_H 


VBC_DAC_EQ4_COEF9_ 
H 


0x000002A0 vbc dac eq4 coefficient high 16bit(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
name = «єє 


Reserved 
| OO 
зо оо |o o |o |o o o| o |o |o 71 
| et ПЕ | та [аз | 12 | чи В о | г | 7 СЗ ОЗ ја | з| 2 3 [0] 


rf dac ед4 coef9 h 


е |“ 7 С О ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — wn СИИ КОИ 


rf dac ед4 coef9 | [15: 0] EL [о LL LLL dac ед4 coefficient high 16bit 
h 


7.4.4.163 VBC_DAC_EQ4 СОЕЕФ L 


0x000002A4 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_EQ4_COEF9_ 


Гат ата Гоа Ге Гая [а я а а ЕЕЕ 
зе ғ. 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | в | тв [оја | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef9_| 


е [9] —— - — —] 
оста Е | С С С а ВС ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA 9  — 


rf dac ед4 coef9 м ване тт дас ед4 coefficient low 8bit 
d 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.164 УВС DAC ЕО4 COEF10_H 


VBC_DAC_ iri COEF10 


0x000002A8 vbc дас ед4 coefficient high 16bit(0x00000000) 


WIWESCIEIEIESESEIEIESEIEEEIEIESEAKI 
Dm ———rrrrr cr 


Reserved 


F ттен) 
Peset ЕА до охота ИЕ ЕШ ЕИ ЕНИ И ожени 
| e ив | |з | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 |о 


rf_dac_eq4_coef10_h 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju 5 


rf dac ед4 coef1 | [15: 0] EL e LRL dac ед4 coefficient high 16bit 
0 h 


7.4.4.165 УВС DAC EQ4 COEF10 | 


0x000002AC vbc dac ед4 coefficient low 861(0х00000000) | VBC-DAC ЕО4 СОЕРТО 


KCNEJEIEIEIEZEJEJEIEJEIEREIEIEIEAES 
| мате | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o [о | о] 
ви |1) та | 13 | 12 | 11 [о | о | г | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef10_| 


w) o e | w — —] 
оста Е | С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
01 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.166 УВС DAC EQ4 COEF11_H 


VBC_DAC_ iri COEF11 


0х000002В0 vbc дас ед4 coefficient high 16bit(0x00000000) 


IKCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С И И ЕНИ ВОС ОЗ Е Е сезони ОЗ 
| e ив | [13 | 12 | п [зо е | в | у | е | 5 [а] за | 1 |о 


rf_dac_eq4_coef11_h 


е 1111515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — cwn СИИ КАНВИ 


rf dac ед4 coef1 | [15: 0] EL [о LL LLL dac ед4 coefficient high 16bit 
1h 


7.4.4.167 УВС DAC EQ4 COEF11 L 


0x000002B4 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC_DAC_FQ4 COEF 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | г | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef11_| 


е С ООС 
оста Е | С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
11 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.168 УВС DAC ЕО4 СОЕЕ12 Н 


VBC_DAC_ iri COEF12 


0x000002B8 vbc дас ед4 coefficient high 16bit(0x00000000) 


eI Та а Та [а [а [я [в [18 [7 [1 
Dm О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ за И И ЕЕЕ ВОС ИЕШЕ сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | аз |1 [о 


rf дас ед4 coefí2 h 


е |" 7 С ОС ОС С С О ОС ОС ОС С ОС Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


[a 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
2h 


7.4.4.169 — VBC DAC EQ4 COEF12 L 


0x000002BC vbc dac ед4 coefficient low 861(0х00000000) | VBC-DAC ЕО4 COEF12 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Nm | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef12_| 


ЕГІН СО ООС 
оста Е | С С С а Е ВЕ 111) 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
21 
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GRSPREADTRUM | SC9832E Device Specification 


7.4.4170 УВС DAC EQ4 СОЕҒІЗ Н 


VBC_DAC_ iri COEF13 


0х000002С0 vbc дас ед4 coefficient high 16bit(0x00000000) 


 ШИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| а 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И ЕНИ ВОС ОЗ ОЕ Е сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf_dac_eq4_coef13_h 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
3h 


7.4.4.171 УВС DAC EQ4 COEF13 | 


0x000002C4 vbc dac ед4 coefficient low 861(0х00000000) | “ВС-РАС ЕО4 СОЕРІЗ 


fe ee ЕЕК 
| бате m 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
_ ви |1) та | 13 | 12 | чи [о | о | а | 7 | е | ја | з|2 | 1 [0] 


Reserved rf_dac_eq4_coef13_| 


е [9 ООС 
оста Е о С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
31 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.172 МВС DAC EQ4 COEF14 H 


VBC_DAC_ iri COEF14 


0x000002C8 vbc дас ед4 coefficient high 16bit(0x00000000) 


 ШЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
Dm a 


Reserved 


F ттен) 
Peset ИЕШЕ НЕЕ ИЕ ЕШ И ЕНИ И Е сезони ОЗ 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 |о 


rf дас ед4 сое!4 һ 


е |" Е С С ОС О С ОЗ ОС ОС ОС ОС ОС Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju КОИ 


rf dac ед4 coef1 | [15: 0] EL e LRL dac ед4 coefficient high 16bit 
4h 


7.4.4.173 УВС DAC EQ4 СОЕЕТ4 | 


0x000002CC vbc dac ед4 coefficient low 80140х00000000) | VBC-DAC_EQ4_COEF14 


KCNEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Nm | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о | о o | о | о | о | о | о |o | о| о | о] 
ви [15 [14 | 13 | 12 | чи [о | о | а | те | 5 | | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef14_| 


е [9 ОО 
оста Е о С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA fo 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
4 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.174 МВС DAC EQ4 COEF15_H 


VBC ПАС. Tia COEF15 


0x000002D0 vbc dac eq4 coefficient high 16bit(0x00000000) 


 ШИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| О 


Reserved 


ГОО ттен) 
СЕ ЕА до С О за ПИ И ЕНИ Ж ИЕШЕ ИЕН 
| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


rf дас ед4 coefí5 h 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju КОВ 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
5h 


7.4.4.175 УВС DAC ЕО4 COEF15 | 


0x000002D4 vbc dac ед4 coefficient low 861(0х00000000) | “ВС-РАС ЕО4 СОЕРІ5 


IKCHEJEIJEIEIEZEJEJEREJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е [о ја | з|2 | 1 [0] 


Reserved rf_dac_eq4_coef15_| 


е [9 ООС 
оста Е о С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
5 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.176 УВС DAC EQ4 СОЕЕ16 Н 


VBC ПАС. au COEF16 


0x000002D8 vbc dac ед4 coefficient high 16bit(0x00000000) 


ICHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm О 


Reserved 


ГОО ттен) 
СЕ ЕА С С О ИЕ ЕШ И ЕНИ ВОС ИЕШЕ сезони ЗВ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_dac_eq4_coef16_h 


е 1111515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — wn ju — 5 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
6 h 


7.4.4.177 МВС DAC EQ4 COEF16 | 


0x000002DC vbc dac ед4 coefficient low 861(0х00000000) | “ВС-РАС ЕО4 COEF16 


IKCHEJEIJEIEIEZEJEJEIESESEREIEIEIEAES 
Nm | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef16_| 


ЕГІН С ooo 
оста Е | С С С а ВС ВЕ 11] 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [mo [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
6 | 
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GRSPREADTRUM | SC9832E Device Specification 


7.4.4178 УВС DAC EQ4 COEF17_H 


VBC_DAC_ iri COEF17 


0x000002E0 vbc дас ед4 coefficient high 16bit(0x00000000) 


KCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm аи 


Reserved 


ГОО АОИ 
ЕШ ЕА до О О ИЕ ШЕ И ЕНШЕ ВОС ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | аз а | 1 |о 


rf_dac_eq4_coef17_h 


ваза 1111515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem ЕС Oe 5 


rf dac ед4 coef1 | [15: 0] ЛИСИ а Са дас ед4 coefficient high 16bit 
7h 


7.4.4.179 УВС DAC EQ4 COEF17 | 


0x000002E4 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_FQ4_COEFI7 


ШЕЕЛЕІГІГІЕДЕЛЕЛЕЛЕЗЕЛГІГІКЕЛЕЛЕЛ 
“те мем 7 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | 4 | |2 | 1 [0] 


Reserved rf_dac_eq4_coef17_| 


ЕГІН [9 ООО 
оста Е | С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: ата [mo [а СО 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
7 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.180 УВС DAC EQ4 COEF18 H 


VBC_DAC_ iri COEF18 


0x000002E8 vbc дас ед4 coefficient high 16bit(0x00000000) 


 ШИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm —nsnv Wa 


Reserved 


F ттен) 
Peset Е до ПАУН С И И ЕНИ И Е сезони ОЗ 
| e | 15] 14 |з | 12 | п [зо е [в | у | е | 5 | 4 | за | 1 |о 


rf_dac_eq4_coef18_h 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
8h 


7.4.4.181 УВС DAC ЕО4 COEF18 | 


0x000002EC vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC ЕО COEF18 


IKCHEJEIJEIEIEZEJEJEIEJEIEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
et |1) та | 13 | 12 | чи [о | о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved rf_dac_eq4_coef18_| 


е [9 | w  — —] 
оста Е | С С С а Е ВЕ 111) 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келен [mes [no [NA 9  — 


rf_dac_eq4_coef1 писти си сиса дас ед4 coefficient low 8bit 
8 1 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.182 УВС DAC EQ4 COEF19_H 


VBC_DAC_ iri COEF19 


0x000002F0 vbc дас ед4 coefficient high 16bit(0x00000000) 


WIWEICIEIEIESESEIEIESEIEEEIEIKSEAKI 
Dm ——nTII 


Reserved 


F ттен) 
Peset ИЕШЕ НЕЕ ИЕ ЕШ И ЕНИ И ожени 
| e [14 |з EE 


rf_dac_eq4_coef19_h 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Lem — ewm ju 5 - 


rf dac ед4 coef1 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
9 h 


7.4.4.183 УВС DAC EQ4 COEF19 L 


0x000002F4 vbc dac ед4 coefficient low 861(0х00000000) | VBC-DAC_EQ4_COEF19 


Peale Гоа Ге Гая [а я а а ЕЕК 
| бате иям“ 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
et |1) та | 13 | 12 | 11 [о | о | а | тв | | | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef19_| 


е [9 ooo 
оста Е о С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [mo [NA 9  — 


rf dac ед4 coef1 м сиса дас ед4 coefficient low 8bit 
9 | 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.184 УВС DAC ЕО4 COEF20 Н 


VBC ПАС. "ia COEF20 


0x000002F8 vbc dac ед4 coefficient high 16bit(0x00000000) 


KCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm me] 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С И И ЕНИ ВОС ИЕШЕ сезони ЗВ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf dac ед4 coef20 h 


е 1111515 


vbc dac ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf dac ед4 coef2 | [15: 0] EL e LRL dac ед4 coefficient high 16bit 
0 h 


7.4.4.185 УВС DAC EQ4 COEF20 | 


0x000002FC vbc dac ед4 coefficient low 861(0х00000000) | “ВС-РАС ЕО4 COEF20 


IKCNEJEIJEIEIJEZEJEJEIEJEJEREIEIEIEAES 
Nm | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о о [о | ој о | 
ви |15|1а | 13 | 12 | чи [о | о | а | 7 | е | 5 | 4" | з|2 | 1 [0] 


Reserved rf_dac_eq4_coef20_| 


ЕГІН [9] —— - — —] 
везе | | СН С С а ВЕ ВЕ СИ ОС СА ИСА НСИ ОСИ ИЗ НСИ 


убс дас ед4 coefficient low 8bit 


Field Мате Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NA 9  — 


rf дас ед4 coef2 м и dac ед4 coefficient low 8bit 
01 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.186 УВС DAC EQ4 COEF21_H 


VBC_DAC_ iri COEF21 


0x00000300 vbc дас ед4 coefficient high 16bit(0x00000000) 


IKCHEJEJEJEJEJEJEJEIEIEJERERERERERES 
Dm —rrrr  ———_ 


Reserved 


ГОО АОИ 
СЕ ЕА до С О С И И ЕНИ Ж ИЕШЕ ИЕН 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


rf_dac_eq4_coef21_h 


е |" 7 С С ОС С С О ОСЗ С ОС ОС С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf dac ед4 coef2 | [15: 0] m a [о Са dac ед4 coefficient high 16bit 
1h 


7.4.4.187 VBC DAC ЕО4 COEF21_L 


0x00000304 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC.FQ4-COEF?1 


ИЛИ CEE Ге Га а а а [9 87 
Мапе Н 


Reserved 
| О 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ei |1) та | 13 | 12 | чи ло | о | в | 7 | е | ва | з| 2 | 1 [0] 


Reserved rf_dac_eq4_coef21_| 


me | 
ПЕ | и а о ОС и С | С С ОСЗ С СЗ СЗ СИ 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [эги |o [а 9  . 


rf dac ед4 coef2 писти си сиса дас ед4 coefficient low 8bit 
1 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.188 УВС DAC EQ4 COEF22 Н 


VBC_DAC_ iri COEF22 


0x00000308 vbc дас ед4 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
Dm О 


Reserved 


ГОО ттен) 
СЕ Е | О О С И И ЕНИ ВОС ОЗ Е Е сезони ЗВ 
| e [14 |з | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 |о 


rf dac eq4 coef22 һ 


е |" 7 С ОС ОС С С О ОС ОС ОС С С Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf dac ед4 coef2 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
2h 


7.4.4.189 ҮВС DAC EQ4 СОЕҒ22 L 


0x0000030C vbc dac ед4 coefficient low 861(0х00000000) | “ВС-РАС ЕО4 COEF22 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | г | тв | в | «| з| 2 | 1 [0] 


Reserved rf dac eq4 coef22 | 


w) Г — j 
оста Е ВЕ С С С а Е ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [NAO 


rf dac eq4 coef2 м и dac ед4 coefficient low 8bit 
21 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.190 УВС DAC EQ4 СОЕЕФЗ H 


VBC_DAC_ iri COEF23 


0x00000310 vbc дас ед4 coefficient high 16bit(0x00000000) 


EE Та а Та Тая [а [а а [в [18 [7 [1 
Dm a 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С И И ЕНИ ВОС ИЕШЕ сезони ЗВ 
| e ив | |з | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 |о 


rf dac ед4 coef23 һ 


вазе 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — wn ju 5 


rf dac ед4 coef2 | [15: 0] m a [o Са dac ед4 coefficient high 16bit 
3h 


7.4.4.191 УВС DAC EQ4 COEF23 | 


0x00000314 vbc dac ед4 coefficient low 861(0х00000000) | VBC-DAC.FO^ СОЕР2З 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
| мате | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо [о о | о | о | о | о|о | ој о | 
ei |1) та | 13 | 12 | чи [о | о | г | 7 | е | | | з|2 | 1 [0] 


Reserved rf dac eq4 coef23 | 


ЕГІН [9] w — j 
оста Е | С С С ИСА Е ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA 9  — 


rf dac ед4 coef2 м и dac ед4 coefficient low 8bit 
3] 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.192 УВС DAC EQ4 COEF24 H 


VBC_DAC_ mia COEF24 


0x00000318 vbc dac eq4 coefficient high 16bit(0x00000000) 


EEE EEE 
Dm О 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ С И И ЕНИ ВОС ИЕШЕ сезони ЗВ 
| e ив | |з | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 |о 


rf дас ед4 сое!24 һ 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem ЕС Oe 5 


rf dac ед4 coef2 | [15: 0] EL e LRL dac ед4 coefficient high 16bit 
4h 


7.4.4.193 VBC_DAC_EQ4 COEF24 | 


0x0000031C vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_FQ4_COEF24 


ИТШЕЛЕЗЕЗЕЗЕАЕЗЕЗЕЗЕЗЕЗЕВЕЗЕЗЕЗЕЛЕЗ 
“те = SS 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | г | 7 е | | | з| 2 | 1 [0] 


Reserved rf dac eq4 coef24 | 


Te [9] _____~ — j 
оста Е | С С С а Е ВЕ СЗ С С С ОС Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [ms [no [NA 9  — 


rf dac eq4 coef2 м и dac ед4 coefficient low 8bit 
4 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4194 УВС DAC ЕО4 COEF25 Н 


VBC_DAC_ mia COEF25 


0x00000320 vbc dac eq4 coefficient high 16bit(0x00000000) 


[ка Га [а Та а Та Та Тая [а [а а [в [18 [7 [1 
De О 


Reserved 


ГОО АОИ 
СЕ ЕА до О О О И НИ ВОС ИЕШЕ ЕШ ИЕ 
| e ив | |з | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 |о 


rf dac ед4 coef25 һ 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ЕС Oe КОИ 


rf dac ед4 coef2 | [15: 0] EL e LL LLL dac ед4 coefficient high 16bit 
5h 


7.4.4195 УВС DAC ЕО4 COEF25 | 


0x00000324 vbc dac ед4 coefficient low 861(0х00000000) | “ВС-РАС ЕО COEF25 


IKCNEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо o| | о | о | о o| |o | ој о | 
_ ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | в [4 | з| 2 | 1 [0] 


Reserved rf dac eq4 coef25 | 


ЕГІН [9] w — j 
оста Е | С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [а 9  — 


rf dac ед4 coef2 м и dac ед4 coefficient low 8bit 
5 | 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4196 УВС DAC EQ4 COEF26 Н 


VBC ПАС. "ia COEF26 


0x00000328 vbc dac ед4 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEIEJEIEIEJERERERERERES 
| аи 


Reserved 


ГОО АОИ 
СЕ ЕА до С О С И И ЕЕЕ Ж ИЕШЕ ЕШ ИЕ 
| e ив | [13 | 12 | п 10 е | в | у | е | 5 | 4 | за | 1 |о 


rf dac ед4 сое!26 h 


е |" Е С С ОС О С ОЗ ОС ОС ОС ОС ОС Е СЗ С 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju usss 


rf dac ед4 coef2 | [15: 0] EL [о LL LLL dac ед4 coefficient high 16bit 
6 h 


7.4.4.197 УВС DAC EQ4 COEF26 | 


0x0000032C vbc dac ед4 coefficient low 8bit(0x00000000) | “ВС-РАС ЕО4 COEF26 


IKCHEJEIEIEIEZEJEJEIEJEJEREIEIEIEAES 
Name | 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
et |1) та | 13 | 12 | чи [о | о | г | 7 | се [оја [зо | 1 [0] 


Reserved rf_dac_eq4_coef26_| 


me [9] —— - — —] 
оста Е | С С С а ВС ВЕ С С С С ОС Е ИЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA 9  — 


rf dac eq4 coef2 м и dac ед4 coefficient low 8bit 
6 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.198 УВС DAC EQ4 СОЕЕ27 Н 


VBC_DAC_ a COEF27 


0x00000330 vbc дас ед4 coefficient high 16bit(0x00000000) 


KCHEJEIEJEJEJEIEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО АОИ 
R ЕА С С О С И И ЕНИ оо ИЕШЕ сезони ЗВ 
| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


rf дас eq4 сое!27 һ 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос — ewm ju 5 


rf dac ед4 coef2 | [15: 0] ЛИСИ а Са дас ед4 coefficient high 16bit 
7h 


7.4.4.199  VBC DAC EQ4 СОЕР27 | 


0x00000334 vbc dac ед4 coefficient low 8bit(0x00000000) | VBC-DAC_FQ4_COEF27 


IKCHEJEIJEIEIEZEJEJEIEJESEREIEIEIEAES 
“те = 


Reserved 
те ООС ОИ 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ви [15 ла | 13 | 12 | чи [о | о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved rf_dac_eq4_coef27_| 


me С ОСИ 
оста Е | С С С ИСА Е ВЕ С С С С С Е ОСЗ С 


убс дас ед4 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [mes [no [NA 9  — 


rf dac ед4 coef2 м и dac ед4 coefficient low 8bit 
7 | 
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7.4.4.200 УВС DAC ЕО4 COEF28 Н 


VBC_DAC_ iri COEF28 


0x00000338 vbc dac ед4 coefficient high 16bit(0x00000000) 


IKCHEJEIEJEJEJEIEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ГОО ттен) 
СЕ ИЕШЕ НЕЕ за ПИ И ЕНИ Ж ИЕШЕ ИЕН 
| e | 15 | 14 |з | 12 | п | по | о [е | у | е | 5 | 4 [з [2 |!| 0 


rf dac eq4 coef28 h 


е 11151515 


үрс дас ед4 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem СЕЛИ ЗВ ИН 


rf_dac_eq4 coef2 | [15: 0] SY а ERN LL LL dac ед4 coefficient high 16bit 
8h 


7.4.4.201 УВС DAC EQ4 COEF28 | 


0x0000033C vbc dac eq4 coefficient low 8bit(0x00000000) | VBC-DAC.FO^ СОЕР?В 


ans [Bo АН А Ее eee 
МО ||| 


Reserved 
е OO 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
| ви |1) та | 13 | 12 | чи ло | о | в | 7 | е | 5 ја [з |2 | o] 


Reserved rf_dac_eq4_coef28_| 


me | 
ИСА | пи а ВС а СА С | С С С С СЗ СЗ СИ 


убс дас ed4 coefficient low 8bit 


Field Name Type е Reset Description 
Value 


ая ЕТ Е ит 


rf_dac_eq4_coef2 т m [ш 15 aaa дас ед4 coefficient low 8bit 
8 | 
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7.4.4.202 VBC_ADC01_EQ6_COEF0_H 


vbc adc01 ,eq6 росс high VBC S ruin COEF 


mw [eT Tu T s s [8 T2 [0 [ s s [ [e 
Dm О 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 [4] за | 1 |о 


rf адс01 eq6 соеЮю h 


е |" 7 С О ОС С С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem ЕС СВИ СЗО РҮН 


rf адс01 eq6 со | [15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ею п 


7.4.4.203 VBC ADCO1 EQ6 СОЕРО Г 


0х00000404 | vbc adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADCO1-EQ6 СОЕР 


IKCHEJEIJEIEIEZEJEJEJEJESEREIEIEREAES 
Name | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |15|1а | 13 | 12 | чи [о | о | г | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf адс01 eq6 соеЮ | 


ЕГІН [9 ОО 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
е | 
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7.4.4.204 VBC_ADC01_EQ6 COEF1_H 


vbc adc01 _eg6 ос high VBC TOM p COEF 


WIWESCIEIEIESESEIEIESETESEIKEIKIEAKI 
ru wn FryIa 


Reserved 


F ттен 
СЕ ЕА до О О С кози И Е WO | ИЕ 
| e | 15] 14 |з | 12 | п 10 о | в | у | е | 5 [а] за | 1 |о 


rf_adc01_eq6_coef1_h 


1111515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem ЕС Oe 5 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
еп h 


7.4.4.205 УВС ADCO1 EQ6 СОЕЕТ | 


0х0000040С | мс айс01 eq6 coefficient low 8bit(0x00000000) | УРС-АРСО1 Еа COEF 


KCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
Name | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ei |15|1а | 13 | 12 | чи [о | о | г | 7 | е | | | з| 2 | 1 [0] 


Reserved rf_adc01_eq6_coef1_| 


me [9 | —— — j 
оста Е | С С С а Е ВЕ С С С С ОС ОЗ СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo m 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ен | 
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7.4.4.206 VBC_ADC01_EQ6 COEF2 Н 


vbc adc01 ,eq6 ос high VBC 5 Was COEF 


 ШИЕЛЕІЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm a 


Reserved 


ОЕ ттен 
СЕ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ ВОС ОЗ Е Е ВОС ОЗ ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 [о 


rf_adc01_eq6_coef2_h 


е |“ 7 С О ОС С С ОЗ ОС ОС ОС С С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lem ЕС Oe КОИ 


rf адс01 eq6 co | |15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef2 h 


7.4.4.207 УВС АОС01 EQ6 СОЕЕ | 


0х00000414 | vbc adc01 ед6 coefficient low 8bit(0x00000000) | VBC-ADCO!-EQ6 COEF 


KCNEJEIJEIEIEZEJEJEIEJESEREIEIEREAES 
Nm | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | 5 [4 [за | 1 [0] 


Reserved rf adcO1 eq6 coef2 1 


KS | w  — j 
оста Е | С С С а Е ВЕ СЗ С С С С Е СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: ата [no [NA 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef2 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1859 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.208 VBC ADCO1 EQ6 СОЕЕЗ H 


vbc adc01 ,eq6 dise high VBC apio Was COEF 


SEE EEE [в [18 [7 [1 
| О 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e [14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


rf_adc01_eq6_coef3_h 


е |" 7 С О ОС С С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


ВИ СЕЛИ ЗВ 5 - 


rf адс01 eq6 со | |15: 0] m а |o а Са adc01 eq6 coefficient high 16bit 
ef3 h 


7.4.4.209 VBC ADCO1 EQ6 COEF3 L 


0x0000041C | мс айс01 ед6 coefficient low 8bit(0x00000000) | У8С-АрС01 EQ6 COEF 


KCHEJEIJEIEIEZEJEJEJEJEIEREIEIEREAES 
Name | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
asss 


Reserved rf adc01_eq6_coef3 | 


KA | _____~ — —] 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no m 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef3 | 
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7.4.4.210 VBC_ADC01_EQ6 COEF4 H 


vbc adc01 ,eq6 ос high VBC ine пъди. СОЕЕ 


 ШИЕЛЕІГІЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
СИ 


Reserved 


ОЕ ттен 
СЕ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ ВОС ОЗ Е Е Е ОЗ ЗВ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_adc01_eq6_coef4_h 


е |“ 7 С О ОС С С ОЗ ОС С ОС С С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lem ЕС OA КОИ 


rf адс01 eq6 со | [15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef4_h 


7.4.4.211 УВС ADCO1 EQ6 СОЕҒ4А L 


0х00000424 | vbc adc01 едб coefficient low 8bit(0x00000000) | “ВС-АОСОТ ЕО6. COEF 


ИТШЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
“те = 0 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
et |1) та | 13 | 12 | 11 [о | о | а | 7 | е [ва | 2 | 1 [0] 


Reserved rf_adc01_eq6_coef4_| 


ЕГІН [9 ООО 
оста Е | С С С а Е ВЕ СЗ С С С С Е СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — [mes [no [а С 


rf adc01_eq6_co м си adc01 eq6 coefficient low ври 
ef4 | 
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7.4.4.212 VBC_ADC01_EQ6_COEF5_H 


vbc adc01 ,eq6 ос high VBC аа пъди СОЕЕ 


SEE а [а [ам [а а а [в [18 [7 [1 
De О 


Reserved 


ОЕ ттен 
ЕШ Е од О О ИЕ И С О ЕЕЕ ОЕ Е сезон ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_adc01_eq6_coef5_h 


ваза |" 7 С О ОС С С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lem ЕС СВИ СИИ 5 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
efb h 


7.4.4.213 VBC ADCO1 EQ6 COEF5 L 


0x0000042C | ус айс01 ед6 coefficient low 8bit(0x00000000) | У8С-АрС01.Е06. COEF 


KCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
Name | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
et [15 [14 | s | 12 | чи [о | о | а | тв [оја | 2 | 1 [0] 


Reserved rf adcO1 eq6 coef5 1 


је | _____~  — j 
оста Е | С С С а Е ВЕ СЗ С С С С Е СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef5 | 
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7.4.4.214 VBC_ADC01_EQ6 COEF6 Н 


vbc adc01 ,eq6 ос high VBC i^ are COEF 


IKCHEJEIEIEJEJEJEJEJEIEJERERERERERES 
Dm omm] 


Reserved 


ОЕ ттен 
СЕ ЕА | О О С кози И ЕЕЕ ВОС ОЗ Е Е ЕШ ОЗ ЗВ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | а | за | 1 |о 


rf_adc01_eq6_coef6_h 


е 1111515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee ЕС Oe КОИ 


rf адс01 eq6 co | |15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef6 h 


7.4.4.215 VBC ADCO1 EQ6 COEF6 L 


0x00000434 | vbc adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADCO1-EQ6 COEF 


NCNEJEIJEIEIEZEJEJEJEJESEREIEIEREAES 
Name | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | г | 7 | е | ва | |2 | 1 [0] 


Reserved rf adcO1 eq6 coef6 1 


me [9 | _____~  — j 
оста Е | С С С а Е ВЕ СЗ С С С С Е СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: ата [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
е | 
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7.4.4.216 VBC_ADC01_EQ6 COEF7 Н 


vbc adc01 ,eq6 ос high VBC T Was COEF 


 ШЕЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm a N 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Ж ИЕШЕ сезон ОЗ 
| e | 15 | 14 |з | 12 | п | по о [е | у | е | 5 | 4 | з]2 |!| 0 


rf_adc01_eq6_coef7_h 


LIERERERKERERERERERERKERERERERENEZEE 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem ЕС Oe КОВ 


rf адс01 eq6 co | |15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef7 h 


7.4.4.217 МВС ADCO1 EQ6 COEF7 | 


0x0000043C | мс айс01 ед6 coefficient low 8bit(0x00000000) | УРС-АРСО! Еа COEF 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Name = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо [о о | о | о | о | о|о | ој о | 
_ ви |1) та | 13 | 12 | 11 [о | о | г | 7 | е | в | | 2 | 1 [0] 


Reserved rf_adc01_eq6_coef7_| 


ЕГІН [9 ООО 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no m 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
е? | 
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7.4.4.218 VBC_ADC01_EQ6_COEF8 H 


vbc adc01 ,eq6 ос high VBC інші Was COEF 


SEE EEE [в [18 [7 [1 
ru а 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за |1 |о 


rf_adc01_eq6_coef8_h 


е 1111515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee ЕС Oe 5 - 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef8 h 


7.4.4.219 VBC ADCO1 EQ6 COEF8 L 


0х00000444 | vbc adc01 eq6 coefficient low 8bit(0x00000000) | VBC-ADCO'_EQ6_COEF 


NCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
[Name | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef8_| 


е [9 ОО 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — [mes [no И С 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef8 | 
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7.4.4.220 VBC_ADC01_EQ6_COEF9_H 


vbc adc01 ,eq6 ос high VBC ко ape COEF 


^ [e Te T TT s [ам [8 а [2r [ s s [ [e 
| mm] 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за |1 |о 


rf_adc01_eq6_coef9_h 


ваза |" 7 С О ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee ЕС Oe КОИ 


rf адс01 eq6 co | |15: 0] m а |o а Са adc01 eq6 coefficient high 16bit 
ef9 h 


7.4.4.221 VBC ADCO1 EQ6 COEF9 L 


0x0000044C | мс айс01 ед6 coefficient low 8bit(0x00000000) | “ВС-АРСОТ EQ6 COEF 


KCHEJEIJEIEIEZEJEJEJEJESEREIEIEREAES 
Name | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef9_| 


ЕГІН [9 ООО 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes ССИ 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef9 | 
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7.4.4.222 VBC ADCO1 EQ6 СОЕҒ10 Н 


vbc adc01 ,eq6 а», high VBC әдеті. па. СОЕЕ 


 ШИЕЛЕІГІЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm О 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ С И И ЕЕЕ оо ОЗ Е Е сезони ОЗ 
| e [14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adcO1 eq6 coefí0 h 


е 1111515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lem ЕС OA 5 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef10_h 


7.4.4.223 VBC ADCO1 EQ6 COEF10 L 


0х00000454 | уос айс01 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те mm — 


Reserved 
e | 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о |o |o | | 
_ ви [15 ла | 13 | 12 | 11 | то [о | г | тв [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef10_| 


| ОС ООС 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ено 1 
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7.4.4.224 МВС ADCO1 EQ6 COEF11_H 


vbc adc01 ,eq6 nal high МВС_ Аны Tos COEF 


SEE EE [1 [18 [7 [1 
Dm О 


Reserved 


ОЕ ОЕ 
СЕ ЕА од О О за И И ЕНИ ВОС ИЕШЕ ОЗ ожени 
| e | 15] 14 [13 | 12 | п [зо о | в | у | е | 5 | аз а | 1 |о 


rf adcO1 eq6 coefíi h 


е В 7 С О ОС С С О ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee ЕС Oe РҮН 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef11_h 


7.4.4.225 МВС ADCO1 EQ6 СОЕЕТ L 


0x0000045C | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | о| о | 
ви [15 [14 | 13 | 12 | чи [о | о | г | тв [ва | 2 | 1 [0] 


Reserved rf_adc01_eq6_coef11_| 


| С ООО 
везе Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
efi 1 
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7.4.4.226 УВС ADCO1 EQ6 COEF12 Н 


vbc adc01 -е46 ос high VBC та? To COEF 


EE TT s s [8 [2 [2 [ s s [v [e 
Dm О 


Reserved 


ОЕ ОЕ 
[ое Едо ОАО ЕЕ ИЕ ЕЕ И ОЗ ОКО ЕШШ ИЕН 
| e | 15] 14 |з | 12 | п | по о [е | у | е | 5 | 4 [з [2 |!| о 


rf adcO1 eq6 coefí2 h 


е |" С О ОС О С О ОС С ОС С ОС Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


ИИ СЕЛИ umania 


rf адс01 eq6 со | [15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef12_h 


7.4.4.227 МВС ADCO1 EQ6 COEF12 L 


0х00000464 | vbc айс01 едб coefficient low 8bit(0x00000000) | УРС-АОС01 EQ6 COEF 


| em |31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
Nm | ғ... SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви [15 [14 | 13 | 12 | чи [о | о | г | те [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef12_| 


ЕГІН [9 ooo 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [mo [NA 9  — 


rf adc01_eq6_co м си adc01 eq6 coefficient low ври 
ef12 | 
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7.4.4.228 VBC ADCO1 EQ6 COEF13 H 


vbc adc01 ,eq6 ос high VBC T сте СОЕР 


EE а [а [а [ам [в а а АКО 
Dm а 


Reserved 


ОЕ ОЕ 
ЕШ ИЕШЕ НЕЕ С И И ЕЕЕ ВОС ОЗ Е Е сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_adc01_eq6_coef13_h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee ЕС Oe 2 - 


rf адс01 eq6 со | [15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef13_h 


7.4.4.229 VBC ADCO1 EQ6 COEF13 | 


Ox0000046C | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef13_| 


| С ООС 
ее ГТ 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes |n [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef13 | 
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7.4.4.230 VBC_ADC01_EQ6 COEF14 H 


vbc adc01 _eg6 ос high VBC eae kas COEF 


ИЕ Га [а Та а [а [а [ам [а а а [1 [18 [7 [1 
Dm О 


Reserved 


ОЕ ОЕ 
Peset ESME E ОВ ОК ЕО ОЗ ЕЕ Ж ИЕШЕ ОКЗ ЕЕ 
| e ив | [13 | 12 | п [зо о | в | у | е | 5 [4] за | 1 [о 


rf adcO1 eq6 соеї14 h 


е 1111515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem a Oe БЕН 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef14_h 


7.4.4.231 УВС ADCO1 ЕО6 СОЕЕТ4 L 


0х00000474 | уос adc 01 едб coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
sss 


Reserved rf_adc01_eq6_coef14_| 


е [9] w  — —] 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef14 I 
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7.4.4.232 VBC ADCO1 EQ6 COEF15 Н 


vbc adc01 ,eq6 а, high VBC T Y E COEF 


KCHEJEIEJEJEJEJEJEJEIEJEREREREJERES 
Dm omm] 


Reserved 


ОЕ ОЕ 
ПС ИЕШЕ НЕЕ за И И ВС ИЕШЕ сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за |1 [о 


rf adcO1 eq6 coefí5 h 


е |" 7 С О ОС С С О ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee a Oe И 


rf адс01 eq6 со | |15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ей5 h 


7.4.4.233 VBC ADCO1 EQ6 COEF15 | 


0x0000047C | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 2 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | о] 
ви [15 [14 | 13 | 12 | чи [о | о | г | тв [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef15_| 


ЕГІН С ООС 
оста Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef15 | 
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7.4.4.234 МВС ADCO1 EQ6 COEF16 Н 


vbc adc01 ,eq6 а, high VBC iuc е СОЕЕ 


ИЕ Га а Та а [а [а [ам [в а а [1 [18 [7 [1 
О 


Reserved 


ОЕ ОЕ 
СЕ Е до О О С И И ЕЕЕ оо ИЕШЕ сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 [а] за |1 [о 


rf_adc01_eq6_coef16_h 


е |" 7 С О ОС С С ОЕ ОС ОС ОС С С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


тақы ewm ЗВ И 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef16_h 


7.4.4.235 VBC ADCO1 EQ6 COEF16 | 


0х00000484 | vbc адсо1 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 7 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o [о | о] 
ви |1) та | s | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef16_| 


ЕГІН [9 ООО 
оста Е | С С С а Е ВЕ СЗ С С СЗ С Е СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef16_| 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.236 VBC_ADC01_EQ6 COEF17 Н 


vbc adc01 ,eq6 ос high VBC di na COEF 


ECHEJEIEIEJEJEJEJEIEIEJEREREREREZES 
Dm mem] 


Reserved 


ОЕ ОЕ 
L2 1-19 ОВ ОК ЕО ОЗ ЕЕ ИЕШЕ Е ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adcO1 eq6 coefií7 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lem ЕС СВИ С 5 - 


rf адс01 eq6 со | [15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef17_h 


7.4.4.237 МВС ADCO1 EQ6 COEF17 L 


Ox0000048C | урс айс01 eq6 coefficient low 8611(0х00000000) | VPC-ADCO1 ЕО6 COEF 


| em |31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
| бате mm — SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [оја | з| 2 | 1 [0] 


Reserved rf_adc01_eq6_coef17_| 


ЕГІН С ООО 
ПС Е | С С С а Е ВЕ С С С С С Е ОСЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ен? | 
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7.4.4.238 VBC ADCO1 EQ6 COEF18 H 


vbc adc01 ,eq6 ос high VBC еі. тие СОЕЕ 


ew [eT T TT s [s [8 2 [2r [ s e [ [e 
Dm mmm] 


Reserved 


ОЕ ОЕ 
R ЕА од О О С С И ЕЕЕ ВОС С Е Е сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adcO1 eq6 coefí8 h 


е 1111515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


И СЕЛИ ВИ 5 - 


rf адс01 eq6 co | [15:0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef18 h 


7.4.4.239 VBC ADCO1 EQ6 COEF18 L 


0x00000494 | уос аас01 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = - 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
ви |1) та | 13 | 12 | 11 | то [о | г | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef18_| 


| СО ОО 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef18 | 
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7.4.4.240 УВС ADCO1 EQ6 COEF19 Н 


vbc adc01 ,eq6 а, high VBC T Tike COEF 


WIWESCIEIEIESESEIEIESEIESEIKEIETEAKI 
De ra 


Reserved 


F ттен) 
| "зе: ЕА до охота С И И ЕЕЕ ВОС ИЕШЕ ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adcO1 eq6 coefí9 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lem ЕС Oe 5 - 


rf адс01 eq6 со | [15: 0] m a [o Са adc01 eq6 coefficient high 16bit 
енд ћ 


7.4.4.241 УВС ADCO1 EQ6 COEF19 L 


Ox0000049C | урс айс01 eq6 coefficient low 8bit(0x00000000) | УВС-АПС01 ЕО6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
et [15 ла | 13 | 12 | чи [о | о | а | те [ва | | | 1 [0] 


Reserved rf_adc01_eq6_coef19_| 


ЕГІН С ООС 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [m 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
енд | 
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7.4.4.242 МВС АОС01 EQ6 COEF20 Н 


vbc adc01 ,eq6 eise high VBC cs -Fas COEF 


WIWESCIEIEIESESEIEIESEIESEIKEIKIEAKI 
Dm rr 


Reserved 


F ттен) 
[ое ИЕШЕ ОВ ОК И ЕНИ ЕЕ ИЕШЕ Е E93 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef20 h 


е В 7 С О ОС С С О ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== С p T — 


rf адс01 eq6 со | [15: 0] —— eq6 coefficient high 16bit 
ef20 h 


7.4.4.243 УВС ADCO1 EQ6 COEF20 | 


0x000004A4 | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
Name = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | ва | | | 1 [0] 


Reserved rf_adc01_eq6_coef20_| 


ЕГІН С ooo 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no И С 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef20 | 
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7.4.4.244  VBC_ADC01_EQ6 COEF21 Н 


vbc adc01 ,eq6 ос high VBC 2 T COEF 


SEE EEE [8 [18 [7 [1 
Dm О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ЕЕ И 
| e ив | |з | 12 | п | по е | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef21 h 


е В 7 С О ОС О С ОЗ ОС ОС ОС С С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem ewm ju 5 


rf адс01 eq6 co | [15: 0] m а [о Са adc01 eq6 coefficient high 16bit 
ef21 h 


7.4.4.245 МВС ADCO1 EQ6 СОЕЕ21 | 


Ox000004AC | vbc айс01 eq6 coefficient low 8611(0х00000000) | УВС-АОС01 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
asss 


Reserved rf adc01_eq6_coef21_l 


w) — | — w  — j 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo [а 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef21 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.246 УВС ADCO1 EQ6 COEF22 Н 


vbc adc01 ,eq6 ос high VBC Б глас СОЕР 


ИСИКЕЛЕЛЕЛЕЛЕЗЛЕЛЕЗЕЗЕЗЕЛЕЛЕЛЕЗЛЕЛЕЗ 
Dm шы тъ 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ЕЕ ЕЕ ЕЕ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 [4] за | 1 [о 


rf adcO1 eq6 coef22 h 


ЕСІЕНЕНЕНЕЕЕЕКИЕНЕНЕЛЕНЕЕКЕЕНЕНЕШЕН 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Си ССС p T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef22 h 


7.4.4.247 МВС ADCO1 EQ6 COEF22 L 


Ox000004B4 | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Nm (T 


Reserved 
e 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
ви |15|1а | 13 | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf adcO1 eq6 coef22 | 


ЕГІН [9] _____~  — j 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef22 | 
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7.4.4.248 VBC_ADC01_EQ6 COEF23 Н 


vbc adc01 _eg6 ос high VBC iuc та СОЕЕ 


EI EEE [8 [18 [7 [1 
| О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ЕНИ | Б ЕЕ И 
| ви ив | |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adcO1 eq6 coef23 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


ma fro w — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef23 h 


7.4.4.249 УВС ADCO1 EQ6 COEF23 L 


Ox000004BC | vbc айс01 eq6 coefficient low 8611(0х00000000) | УВС-АОС01 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Nm m — 2 


Reserved 
e 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
ви [15 ла | 13 | 12 | чи [о | о | г | 7 | е [ва | |2 | 1 [0] 


Reserved rf adcO1 eq6 coef23 I 


ЕГІН [9] _____~  — —] 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ mes [no —w 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef23 | 
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7.4.4.250 УВС ADCO1 EQ6 COEF24 Н 


vbc adc01 ,eq6 ос high VBC cae Thee COEF 


EE TT s [s [8 2 [2r [ s s [ [9 
Dm О 


Reserved 


ОЕ ОЕ 
ЕШ ИЕШЕ НЕЕ ИЕ ЕШ И ЕЕЕ ВОС ИЕШЕ ИЕН 
| e | 15 | 14 |з | 12 | п | по о [е | у | е | 5 | 4 | з]2 |!| 0 


rf adcO1 eq6 coef24 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== em] w T — 


rf адс01 eq6 со | [15:0] = eq6 coefficient high 16bit 
ef24 h 


7.4.4.251 УВС ADCO1 EQ6 COEF24 L 


0x000004C4 | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
Nm (T 


Reserved 
e 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
sss 


Reserved rf_adc01_eq6_coef24_| 


ЕГІН [9] —— -  — —] 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no —w 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef24 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.252 VBC ADCO1 EQ6 COEF25 H 


vbc adc01 ,eq6 а, high VBC м T COEF 


 ШЕЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm О О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ЕНИ | Б ЕЕ И 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


rf adcO1 eq6 coef25 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


mes espe p 5 — 


rf адс01 eq6 со | [15: 0] —— eq6 coefficient high 16bit 
ef25 h 


7.4.4.253 VBC ADCO1 EQ6 COEF25 L 


Ox000004CC | vbc айс01 едб coefficient low 8611(0х00000000) | УВС-АОС01 EQ6 COEF 


| em |з1 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o |o | 
et |1) та | 13 | 12 | 11 [о | о | г | 7 е | ја | з| 2 | 1 [0] 


Reserved rf_adc01_eq6_coef25_| 


| С ooo 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [а 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef25 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.254 МВС АОС01 EQ6 COEF26 Н 


vbc асіс01 ,eq6 ос high VBC i атша СОЕҒ 


 ШЕЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm ае Ia 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ЕЕ И 
| e ив | |з | 12 | п [зо о | в | у | е | 5 [а] за | 1 |о 


rf adcO1 eq6 coef26 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== espe p T — 


rf адс01 eq6 со | [15: 0] —— eq6 coefficient high 16bit 
ef26 h 


7.4.4.255 VBC ADCO1 EQ6 COEF26 L 


0х00000404 | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | ја | 2 | 1 [0] 


Reserved rf_adc01_eq6_coef26_| 


ЕГІН С ООС 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo ССЗ СО 


rf_adc01_eq6_co оли ли тя adc01 eq6 coefficient low ври 
ef26 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.256 УВС ADCO1 EQ6 COEF27 H 


vbc adc01 ,eq6 ос high VBC ае T E COEF 


KCHEJEIEIEJEJEJEJEJEIEJERERERERERES 
Dm О 


Reserved 


ОЕ ОЕ 
ЕШ Е до О О С И И ЕНИ ВОС ОЗ Е Е сезони ОЗ 
| e | 15] 14 |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef27 h 


Pe PP PPP PP ОС ОС ОС Prey 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== Em] ре 


rf адс01 eq6 со | |15: 0] = eq6 coefficient high 16bit 
ef27 h 


7.4.4.257 МВС ADCO1 EQ6 COEF27 | 


Ox000004DC | vbc айс01 eq6 coefficient low 8611(0х00000000) | УВС-АОС01 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | тв [ва | 2 | 1 [0] 


Reserved rf_adc01_eq6_coef27_| 


ЕГІН С ОО 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no —w 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef27 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.258 VBC ADCO1 EQ6 COEF28 H 


vbc adc01 ,eq6 ос high VBC a тла СОЕР 


 ШИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru cai 


Reserved 


F ттен) 
[лезет ИЕШЕ за ОК ЕО И И 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adcO1 eq6 coef28 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== Er] p T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef28 h 


7.4.4.259 VBC ADCO1 EQ6 COEF28 L 


Ox000004E4 | vbc айс01 ед6 coefficient low 8611(0х00000000) | “ВС АОСО1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Nm | = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | 
et [15 [14 | s | 12 | чи [о | о | г | те | ва [з 2 | 1 [0] 


Reserved rf_adc01_eq6_coef28_| 


ЕГІН [9 ooo 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo [NA 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef28 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.260 VBC ADCO1 ЕО6 COEF29 Н 


vbc adc01 ,eq6 nal ea high VBC ме тла СОЕР 


SEE EEE [ s s [ [e 
Dm О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ЕНИ | Б ЕЕ И 
| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef29 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== espe p j — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef29 h 


7.4.4.261 VBC ADCO1 EQ6 COEF29 L 


Ox000004EC | vbc айс01 eq6 coefficient low 8bit(0x00000000) | УРС-АОС01 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [ва [з 2 | 1 [0] 


Reserved rf_adc01_eq6_coef29_| 


| o o e ooo 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo [а 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef29 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.262 VBC ADCO1 EQ6 COEF30 Н 


vbc adc01 ,eq6 ос high VBC TE Tos COEF 


 ШЕИЕЛЕІГІЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm О 


Reserved 


ОЕ ОЕ 
Peset Едо ОАО АВ ОК ЕО ОЗ ОКО В ЕЕ ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef30 h 


Pe PPP PPP ОСЗ С ОС Pre 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


та” espe p T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef30 h 


7.4.4.263 VBC ADCO1 EQ6 COEF30 L 


0x000004F4 | мс айс01 едб coefficient low 8bit(0x00000000) | VBC-ADC01 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
ви [15 [14 | 13 | 12 | 11 [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef30_| 


| С ooo 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef30 | 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.264 VBC ADCO1 EQ6 COEF31 Н 


vbc adc01 ,eq6 ос high VBC T The COEF 


 ШИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| О 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ ИЕ ЕШ И И ВОС ПОЗ Е Е ВОС ожени 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_adc01_eq6_coef31_h 


Pe PP PPP PP ОС ОС ОС Pree 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


cem aa Oe КОВ 


rf адс01 eq6 co | [15: 0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef31 h 


7.4.4.265 МВС ADCO1 EQ6 COEF31 | 


Ox000004FC | ус аас01 ед6 coefficient low 8Ь1(0х00000000) | УРС-АОС01 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
| бате j = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви [15 [14 | 13 | 12 | 11 [о | о | а | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef31_| 


ЕГІН С ooo 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo —w 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef31 1 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.266 VBC_ADC01_EQ6 COEF32 H 


vbc adc01 ,eq6 nal ea high VBC и па СОЕЕ 


EE EEE [в [18 [7 [1 
СИ 


Reserved 


ОЕ ОЕ 
СЕ Е до О О за И НИ ВОС ИЕШЕ сезон ОЗ 
| e ив | |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 [о 


rf adcO1 eq6 coef32 h 


е Е 7 С С ОС С С ОЕ ОС С ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


тал” espe p СЛАВИ 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef32 h 


7.4.4.267 МВС ADCO1 EQ6 COEF32 L 


0х00000504 | vbc айс01 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | 
ви |1) та | 13 | 12 | чи [о | о | а | те [ва [за | 1 [0] 


Reserved rf adcO1 eq6 coef32 | 


ЕГІН [9] _____~  — j 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С —[w 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef32 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1889 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.268 VBC ADCO1 EQ6 COEF33 Н 


vbc adc01 ,eq6 росс high VBC ipic та СОЕЕ 


 ШЕИЕІЕІГІЕІЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm mmm] 


Reserved 


ОЕ ОЕ 
R Е до О О С И И ЕЕЕ ВОС ИЕШЕ сезони ОЗ 
| e [14 |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 [о 


rf_adc01_eq6_coef33_h 


е |" 7 С О ОС С С ОЕ ОС ОС ОС С С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== Em] p T — 


rf адс01 eq6 со | [15: 0] = eq6 coefficient high 16bit 
ef33 h 


7.4.4.269 VBC ADCO1 EQ6 COEF33 L 


0x0000050C | vbcadc01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Nm [ = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви [15 [14 | 13 | 12 | чи [о | о | г | те | ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef33_| 


ЕГІН С | w  — j 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef33 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.270 УВС ADCO1 EQ6 COEF34 H 


vbc adc01 ,eq6 ос high VBC S тт СОЕЕ 


ИЕ Га а Та EEE [1 [18 [7 [1 
Dm ОО 


Reserved 


ОЕ ОЕ 
ПС ИЕШЕ НЕЕ ИЕ ЕШ И ВС ОЗ ОЕ Е сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | аз а | 1 |о 


rf_adc01_eq6_coef34_h 


е ОЗ С О ОС С С О ОС С ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== Tesque T — 


rf адс01 eq6 со | [15: 0] = eq6 coefficient high 16bit 
ef34 h 


7.4.4.271 МВС ADCO1 EQ6 COEF34 L 


0х00000514 | vbc айс01 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = 0 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
rss 


Reserved rf adcO1 eq6 coef34 | 


ЕГІН [9] _____~  — j 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NAO 


гЁ айс01_едб со оли m D e си adc01 eq6 coefficient low 8bit 
ef34 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.272 VBC ADCO1 EQ6 COEF35 H 


vbc adc01 ,eq6 ос high VBC i: T E COEF 


KCHEJEJEIEJEJEJEJEIEIEJERERERERERES 
| mm] 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОКО ЕО ОЗ ОКО ЕЕ И 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef35 h 


ваза |" 7 С О ОС О С О ОСЗ С ОС С ОС Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== er] w T — 


rf адс01 eq6 со | [15: 0] = eq6 coefficient high 16bit 
ef35 h 


7.4.4.273 VBC ADCO1 EQ6 COEF35 L 


0x0000051C | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те ғ... 0 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o |o | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | |4 [з 2 | 1 [0] 


Reserved rf_adc01_eq6_coef35_| 


е [9] —— -  — —] 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef35 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1892 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.274 МВС ADCO1 EQ6 COEF36 Н 


vbc adc01 ,eq6 а, high VBC T өте СОЕҒ 


EEE [а [а [ам [а а а [1 [18 [7 [1 
Dm mm] 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК И ОЗ ОКО ЕЕ ЕЕ ЕЕ 
| e ив | |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 [о 


rf_adc01_eq6_coef36_h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Си T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef36 h 


7.4.4.275 VBC ADCO1 EQ6 COEF36 L 


0х00000524 | vbc адсо1 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | о| о | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef36_| 


ЕГІН [9] — -  — —] 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef36 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.276 VBC_ADC01_EQ6 COEF37 Н 


vbc adc01 ,eq6 ос high VBC T 2 E COEF 


KCHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm m] 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ за ПИ И ЕЕЕ Ж ИЕШЕ ОЗ 
| e | 15] 14 |з | 12 | п | по о [е | у | е | 5 | 4 [з [2 |!| 0 


rf adcO01 eq6 coef37 h 


е Е С О ОС С С ОЗ ОС ОС ОС ОС С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


me espe p T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef37 h 


7.4.4.277 МВС ADCO1 EQ6 COEF37 L 


0x0000052C | vbcadc01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = 0 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
_ ви |1) та | 13 | 12 | 11 [о | о | г | тв | ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef37_| 


ЕГІН СО ООО 
оста Е | С С С а Е ВЕ СЗ С С СЗ С Е СЗ С 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo [а 9  — 


rf адс01 eq6 co оли m [а e си adc01 eq6 coefficient low 8bit 
ef37 | 
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GRSPREADTRUM | SC9832E Device Specification 


7.4.4.278 VBC ADCO1 EQ6 COEF38 Н 


vbc adc01 ,eq6 ос high VBC и та СОЕЕ 


SEE EEE [1 [18 [т 
СИ 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ЕЕ ЕЕ ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | а | за | 1 |о 


rf adcO1 eq6 coef38 h 


е В 7 С О ОС О С О ОС ОС ОС ОС ОС Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


mes espe p СЛИВИ 


rf адс01 eq6 со | [15: 0] = eq6 coefficient high 16bit 
ef38 h 


7.4.4.279 VBC ADCO1 EQ6 COEF38 L 


0x00000534 | уос аас01 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Name m — 


Reserved 
e 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | | 
ви |1) та | 13 | 12 | 11 [о | о | г | те [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef38_| 


ЕГІН [9] — w  — j 
= ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef38 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.280 VBC ADCO1 EQ6 COEF39 Н 


vbc adc01 ,eq6 nal ea high VBC T аи. СОЕЕ 


 ШЕИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
Dm шы N 


Reserved 


ОЕ ОЕ 
L2 1-19 ИЕ ЕШ И ОЗ ЕЕ ИЕШЕ ОКЗ ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_adc01_eq6_coef39_h 


ваза |" 7 С О ОС О С О ОСЗ С ОС С ОС Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


ma СС p T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
ef39 h 


7.4.4.281 VBC ADCO1 EQ6 COEF39 L 


0x0000053C | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
ви [15 ла | 13 | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf adcO1 eq6 coef39 | 


ЕГІН [9] w  — j 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef39 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.282 МВС ADCO1 EQ6 СОЕҒ40 Н 


мрс adc01 ,eq6 росс high VBC i та СОЕР 


 ШИЕЛЕІЕІЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ат О 


Reserved 


ОЕ ОЕ 
L2 1-19 ИЕ ЕШ И ОЗ ЕЕ ИЕШЕ ОКЗ ЕЕ 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


rf adcO1 eq6 coef40 h 


е 11151515 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


СИ С | 


rf адс01 eq6 со | |15: 0] = eq6 coefficient high 16bit 
ef40 п 


7.4.4.283 УВС ADCO1 EQ6 СОЕЕ4О | 


0х00000544 | vbc айс01 eq6 coefficient low 8bit(0x00000000) | УВС-АОСОТ EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи ло | о | г | тв [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef40_| 


ЕГІН С ooo 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef40 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.284  VBC_ADC01_EQ6 COEF41_H 


vbc adc01 ,eq6 оссо high VBC Tu RUNS COEF 


KCHEJEIEJEJEJEJEJEIEIEJERERERERERES 
LOG TRI 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ЕЕ И 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf_adc01_eq6_coef41_h 


е В 7 С С ОС О С ОЕ ОС ОС ОС С С Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


Lee a Oe КОИ 


rf адс01 eq6 co | [15:0] m а |2 Са adc01 eq6 coefficient high 16bit 
ef41 h 


7.4.4.285 МВС ADCO1 EQ6 COEF41 | 


0x0000054C | урс айс01 eq6 coefficient low 8bit(0x00000000) | VPC-ADCO1 EQ6 COEF 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
Name [ = 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
ви |15|1а | 13 | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf_adc01_eq6_coef41_| 


ЕГІН С ООО 
= Е | С С С а Е ВЕ С С С С С [1 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [mo —w 9  — 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
ef41 I 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1898 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.286 УВС ADCO1 EQ6 COEF42 Н 


vbc adc01 ,eq6 ос high VBC си ла СОЕР 


ИСИКЕЛЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЛЕЛЕЛЕЗЛЕЛЕЗ 
ат a 


Reserved 


ОЕ ОЕ 
ПС ИЕШЕ НЕЕ за И И ЕЕЕ ВС ИЕШЕ сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за |1 [о 


rf_adc01_eq6_coef42_h 


е Е 7 С О ОС С С О ОС ОС ОС С ОС Е СЗ С 


vbc adc01 eq6 coefficient high 16bit 


Field Name Type EE Reset Description 
Value 


=== er] p T — 


rf адс01 eq6 co | [15: 0] —— eq6 coefficient high 16bit 
еї42 h 


7.4.4.287 МВС ADCO1 EQ6 COEF42 L 


0х00000554 | vbc аас01 eq6 coefficient low 8bit(0x00000000) | УРС-АОС01 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o [о | 
ви |15|1а | 13 | 12 | 11 [о | о | г | 7 е [ва | з| 2 | 1 [0] 


Reserved rf_adc01_eq6_coef42_| 


ЕГІН С ООС 
ее ГТ | 


vbc adc01 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no И С 


rf адс01 eq6 со оли m [а e си adc01 eq6 coefficient low 8bit 
еї42 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.288 VBC ADC23 EQ6 СОЕРО Н 


vbc adc23 е46 сс high VBC ius HS COEF 


^ [e Te T TT s [s [8 а [9 [ s s [ [e 
| О 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e | 15] 14 [13 | 12 | п [зо о | в | у | е | 5 [а] за | 1 |о 


rf_adc23_eq6_coef0_h 


е В 7 С ОС ОС О С ОЗ ОСЗ С ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ею п 


7.4.4.289 VBC ADC23 EQ6 СОЕРО L 


0х00000604 | vbc adc23 ед6 coefficient low 8bit(0x00000000) | “ВС-А9С2З EQ6 COEF 


IKCHEJEIEIEIEZEJEJEJEJEIEREIEIEIEAES 
Name | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е [оја [зо | 1 [0] 


Reserved rf adc23 eq6 соеЮ | 


KS | w  — j 
оста Е | С С С а ВЕ О С С СЗ С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
е | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.290 УВС ADC23 EQ6 COEF1_H 


мрс адс23 е46 росс high VBC а He COEF 


ICHEJEIEJEJEJEJEJEIEIEJERERERERERES 
De О 


Reserved 


ОЕ ттен 
СЕ ЕА | О О С кози И ЕЕЕ ВОС ОЗ Е Е ЕШ ОЗ ЗВ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf_adc23_eq6_coef1_h 


е 11151515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
еп h 


7.4.4.291 УВС ADC23 EQ6 СОЕЕТ | 


0x0000060C | ус adc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 FQ6 COEF 


IKCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
Name | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | чи [о | о | г | те | ва | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef1_| 


ЕГІН [9 ООО 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NAO 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ен | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.292 VBC_ADC23 EQ6 COEF2 Н 


vbc adc23 eq6 кедені high VBC iu = СОЕР 


 ШИЕЛЕІЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm О 


Reserved 


ОЕ ттен 
СЕ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ ВОС ОЗ Е Е ВОС ОЗ ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef2 h 


ваза |" 7 С ОС ОС С С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju И 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef2 h 


7.4.4.293 VBC_ADC23 EQ6 СОЕЕ | 


0х00000614 | vbc adc23 ед6 coefficient low 8bit(0x00000000) | “ВС-А9С2З EQ6 COEF 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о о |o | ој о | | 
_ ви [15 ла | 13 | 12 | чи [о | о | а | 7 | е | ва [за | 1 [0] 


Reserved rf adc23 eq6 coef2 1 


је | w  — j 
оста Е | С С С а ВЕ О С С СЗ С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef2 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.294 УВС ADC23 EQ6 СОЕЕЗ H 


мрс адс23 eq6 ос high VBC 172. Т СОЕҒ 


 ШИЕЛЕІГІЕТЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm О 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e [14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef3 h 


е В 7 С ОС ОС О С ОЗ ОСЗ С ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju ИН 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef3 h 


7.4.4.295 VBC ADC23 EQ6 COEF3 L 


0x0000061C | мс adc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 FQ6 COEF 


IKCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
| мате | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о о |o | ој о | | 
_ ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е [ва | | | 1 [0] 


Reserved rf adc23 eq6 соеїз 1 


ЕГІН [9 | w  — j 
оста Е | С С С а ВЕ О С С СЗ С С [1 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а С 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef3 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1903 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.296 УВС ADC23 EQ6 COEF4 H 


vbc adc23 eq6 ос high VBC 72. Т СОЕҒ 


 ШИЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
| шы 


Reserved 


ОЕ ттен 
СЕ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ ВОС ОЗ Е Е Е ОЗ ЗВ 
| e | 15] 14 |з | 12 | п 10 о | в | у | е | 5 | аз а | 1 [о 


rf adc23 eq6 coef4 h 


е ОЗ С О ОС С С ОЗ ОСЗ ОС ОС С ОС Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 5 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef4_h 


7.4.4.297 МВС АОС23 EQ6 СОЕЕ4 | 


0х00000624 | убс адс23 ед6 coefficient low 851(0х00000000) | “ВС-А9С2З ЕО6 СОЕР 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Name = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | ја | з| 2 | 1 [0] 


Reserved rf adc23 eq6 coef4 1 


т ы 
оста | а и а а С С СЗ С С [1 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef4 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.298 VBC_ADC23_EQ6_COEF5_H 


мрс адс23 е46 ос high VBC w "Was COEF 


 ШЕЕЛЕІГІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
De О 


Reserved 


ОЕ ттен 
ЕШ Е од О О ИЕ И С О ЕЕЕ ОЕ Е сезон ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef5 h 


е В 7 С ОС ОС О С ОЗ ОСЗ С ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem ЕС Oa ИН 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
efb h 


7.4.4.299 VBC ADC23 EQ6 COEF5 L 


0х0000062С | ус adc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 FQ6 COEF 


KCHEJEIJEIEIEZEJEJEJEJESEREIEIEREAES 
Name | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о о |o | ој о | | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е | 5 | «| | | 1 [0] 


Reserved rf adc23 eq6 coef5 I 


KS | w  — j 
оста Е | С С С а ВЕ О С С СЗ С С [1 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а [0 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef5 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.300 VBC_ADC23_EQ6 COEF6_H 


vbc adc23 eq6 dise high VBC . мои а СОЕЕ 


EE EEE [ s T [v [o 
Dm аи 


Reserved 


ОЕ ттен 
СЕ ЕА | О О С кози И ЕЕЕ ВОС ОЗ Е Е ЕШ ОЗ ЗВ 
| e | 15] 14 |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef6 h 


е Е 7 С О ОС О С ОЗ ОСЗ ОС ОС ОС ОС Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef6 h 


7.4.4.301 VBC ADC23 EQ6 COEF6 L 


0x00000634 | vbc adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23 EQ6 COEF 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Nm = 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о o| о [о1о [о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | ва | з|2 | 1 [0] 


Reserved rf adc23 eq6 coef6 1 


је | w  — j 
оста Е | С С С а ВЕ О С С СЗ С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
е | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.302 УВС АОС23 EQ6 COEF7 Н 


мрс адс23 eq6 dise high VBC ADe He COEF 


ECHEJEIEIEJEJEJEJEIEIEJERERERERERES 
ru аи 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Ж ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | аз а | 1 |о 


rf adc23 eq6 coef7 h 


е 11111515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju 2 - 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef7 h 


7.4.4.303 УВС ADC23 EQ6 COEF7 | 


0x0000063C | мс adc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 FQ6 COEF 


KCHEJEIJEIEIEZEJEJEJEJESEREIEIEIEAES 
Name | 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
et |1) та | 13 | 12 | чи [о | о | г | те [ва [за | 1 [0] 


Reserved rf_adc23_eq6_coef7_| 


ЕГІН С ООО 
оста Е | С С С а ВЕ О С С СЗ С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef7 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.304 УВС ADC23 EQ6 COEF8 H 


vbc adc23 eq6 ос high VBC TE == СОЕР 


 ШИЕЛЕІЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| О 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef8 h 


ваза Е 7 С О ОС О С ОЗ ОСЗ ОС ОС ОС ОС Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОВ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef8 h 


7.4.4.305 VBC ADC23 EQ6 COEF8 L 


0х00000644 | vbc adc23 ед6 coefficient low 851(0х00000000) | VBC-ADC23 EQ6 COEF 


IKCHEJEIJEIEIEZEJEJEJEJESEREIEIEREAES 
| мате | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |15|1а | 13 | 12 | 11 [о | о | г | тв [ва | | | 1 [0] 


Reserved rf adc23 eq6 coef8 1 


KS | _____~  — j 
оста Е | С С С а ВЕ О С С СЗ С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef8 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.306 VBC_ADC23_EQ6_COEF9_H 


мрс адс23 eq6 dise high VBC ae = СОЕР 


ew [e Te Tu T s s [8 2 [2 s s [v [o 
De О 


Reserved 


ОЕ ттен 
ЕШ ИЕШЕ НЕЕ ИЕ И И ЕЕЕ Е Е сезон ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef9 h 


е 1111515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 со | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef9 h 


7.4.4.307 VBC ADC23 EQ6 COEF9 L 


0x0000064C | ус adc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 FQ6 COEF 


IKCHEJEIJEIEIEZEJEJEJEJESEREIEIEREAES 
Name | 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf adc23 eq6 coef9 1 


је | _____~  — j 
оста Е | С С С а ВЕ О С С СЗ С С [1 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef9 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.308 VBC_ADC23_EQ6_COEF10_H 


мрс адс23 eq6 eise high VBC T Hs COEF 


ECHEJEJEIEJEJEJEJEIEIEJERERERERERES 
LOGER TRI 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ за И И Ж ИЕШЕ сезони ОЗ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coefí0 h 


ваза Е 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ИИ СЕЛИ ЗВ КОИ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef10_h 


7.4.4.309 VBC_ADC23_EQ6_COEF10_L 


0x00000654 | уыс адс23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [оо [о | 
ви |1) та | 13 | 12 | чи [о | о | г | те [оја | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef10_| 


е [9 ООО 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NA 9  — 


rf_adc23_eq6_co писти си тя > adc23 eq6 coefficient low ври 
ено 1 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.310 УВС ADC23 EQ6 COEF11 Н 


vbc adc23 е46 ос high VBC ADCT ns COEF 


ECHEJEJEIEJEJEJEJEIEIEJERERERERERES 
Dm ОО 


Reserved 


ОЕ ОЕ 
СЕ Е од О О ИЕ ЕШ И ЕНИ ВОС ИЕШЕ ИЕ 
| ви ив | |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coefíi h 


е Е 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef11_h 


7.4.4.311  УВС_АОС23 EQ6 COEF11 L 


0x0000065C | vbcadc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | ге [ва | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef11_| 


ЕГІН С ООО 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
efi 1 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.312 VBC_ADC23 EQ6 COEF12 Н 


мрс адс23 е46 а, high VBC ет Hs COEF 


e [e Te T TT s [s [8 а [2r [ s s [v [e 
De me] 


Reserved 


ОЕ ОЕ 
L2 1-19 ОВ ВК ЕО ОЗ ЕЕ ИЕШЕ ШИЕ 
| e ив | [13 | 12 | п [зо о | в | у | е 5 | аз |1 |о 


rf adc23 eq6 coefí2 h 


е Е 7 С ОС ОС С С ОЗ ОСЗ ОС ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju СЕ 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef12_h 


7.4.4.313 VBC_ADC23 EQ6 COEF12 L 


0х00000664 | vbc аас23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [оо [о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | |4 [за | 1 [0] 


Reserved rf_adc23_eq6_coef12_| 


ЕГІН o o e ОО 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mus [no [а 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef12 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.314 УВС АОС23 EQ6 COEF13 Н 


vbc adc23 eq6 ос high VBC ат Hs COEF 


KCHEJEIEIEJEJEJEJEJEIEJEREREREJERES 
| RN 


Reserved 


ОЕ ОЕ 
ЕШ ИЕШЕ НЕЕ за И И Ж ИЕШЕ сезони ЗВ 
| e | 15] 14 |з | 12 | п [зо о [в | у | е | 5 [4] за | 1 [о 


rf adc23 eq6 coefí3 h 


е Е 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ЕС Oe ИН 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef13_h 


7.4.4.315 VBC_ADC23_EQ6_COEF13_L 


0x0000066C | урс adc23 едб coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | ге [ва | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef13_| 


ЕГІН [9 ООС 
оста Е | С С С ИСА Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no —w 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef13 | 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.316 УВС ADC23 EQ6 COEF14 Н 


vbc adc23 е46 оссо high VBC ея Tee COEF 


EI а [а [а [ам [в а а [1 [18 [т 
Dm a N 


Reserved 


ОЕ ОЕ 
Peset ЕА од ОАО ОВ ВК ЕО ОЗ ЕЕ ИЕШЕ ОЗ И 
| e [14 |з | 12 | п | по о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coefí4 h 


е Е 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ae Oe ИН 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef14_h 


7.4.4.317 МВС ADC23 EQ6 СОЕЕТ4 L 


0х00000674 | vbc адс23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 
| бате m — SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
_ ви |1) та | 13 | 12 | ти [о | о | а | 7 | е | 5 | | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef14_| 


е С ooo 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а СО 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef14 I 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.318 VBC_ADC23_EQ6_COEF15_H 


мрс адс23 eq6 сс high VBC НЕТ E COEF 


ICHEXEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm О 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ за И И ЕНИ ВОС ПОЗ Е Е сезони ОЗ 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coefí5 h 


е 11151515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Lem — ewm ju 5 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ей5 h 


7.4.4.319 VBC ADC23 EQ6 COEF15 L 


0x0000067C | vbc адс23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
| бате [ SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | о] 
ви |1) та | 13 | 12 | чи [о | о | г | 7 е | ва [за | 1 [0] 


Reserved rf_adc23_eq6_coef15_| 


| С ООС 
= ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef15 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.320 VBC_ADC23_EQ6_COEF16_H 


мрс адс23 е46 а, high VBC ETE EE COEF 


^ [eT T TT s [s [8 а [2r [ s s [v [e 
О 


Reserved 


ОЕ ОЕ 
СЕ ЕА С О О за И И ВОС ИЕШЕ сезони ОЗ 
| e [14 |з | 12 | п [зо о | в | у | е | 5 [а] за | 1 [о 


rf adc23 eq6 coefí6 h 


е 1111515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ИИ СЕЛИ ЗВ КОИ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef16_h 


7.4.4.321 VBC_ADC23_EQ6_COEF16_L 


0х00000684 | vbcadc23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
Nm иям“ 


Reserved 
e | 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о |o |o | | 
ви |1) та | 13 | 12 | ти [о | о | г | те [ва | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef16_| 


ЕГІН [9] — -  — —] 
оста Е | С С С ИСА Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — [mes [no m 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
е! | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.322 VBC_ADC23 EQ6 COEF17 Н 


vbc adc23 eq6 ос high VBC co EE COEF 


KCHEJEIEIEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ОЕ ОЕ 
| reset ЕА од ОАО ОВ ВК ЕО ОЗ ОКО ЕШ ОЗ И 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coefí7 h 


е 11151515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


с ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef17_h 


7.4.4.323 МВС ADC23 EQ6 COEF17 L 


0x0000068C | vbcadc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 ЕО6 COEF 


| em |31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви [15 ла | 13 | 12 | 11 ло | о | в | 7 | е [ва | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef17_| 


| С | — w  — j 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ен? | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.324 МВС АОС23 EQ6 COEF18 H 


мрс адс23 eq6 ос high VBC T E COEF 


BCHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm mm] 


Reserved 


ОЕ ОЕ 
СЕ ЕА С О О за И И ВОС ОЗ Е Е сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | з а | 1 |о 


rf adc23 eq6 coefí8 h 


е |" 7 С О ОС О С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem a Oe КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef18 h 


7.4.4.325 VBC ADC23 EQ6 COEF18 L 


0х00000694 | vbcadc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о |o | 
ви |1) та | 13 | 12 | ти [о | о | а | 7 | е [ва | 2 | 1 [0] 


Reserved rf_adc23_eq6_coef18_| 


ЕГІН [9 ООС 
оста Е | С С С ИСА Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes |n [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef18 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.326 VBC_ADC23_EQ6_COEF19_H 


мрс адс23 е46 ос high VBC ET Hs COEF 


ECHEJEIEIEJEJEJEJEIEIEJERERERERERES 
Dm ае тъ 


Reserved 


ОЕ ОЕ 
ЕШ ЕА до О Е за И И ЕЕЕ ВОС ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coefí9 h 


е Е 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Lee ewm ju 5 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
енд ћ 


7.4.4.327 VBC_ADC23_EQ6_COEF19_L 


0x0000069C | урс адс23 едб coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
Name m 


Reserved 
e | 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о |o |o | | 
et [15 [14 | 13 | 12 | чи [о | о | в | 7 | е | ва [за | 1 [0] 


Reserved rf_adc23_eq6_coef19_| 


| С ООС 71 
оста Е | С С С а Е ВЕ С С СЗ С С Е ОСЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
е19 | 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.328 VBC_ADC23_EQ6_COEF20_H 


мрс адс23 е46 оссо high VBC cr E COEF 


ICHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm О 


Reserved 


ОЕ ОЕ 
| reset ЕА од ОАО ОВ ВК И ОЗ ЕЕ ИЕШЕ ШИЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | аз а | 1 |о 


rf adc23 eq6 coef20 h 


е Е 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


с ewm ju КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef20 h 


7.4.4.329 VBC ADC23 EQ6 COEF20 L 


0x000006A4 | vbc адс23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 ЕО6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | ти [о | о | а | 7 | е | |4 | з|2 | 1 [0] 


Reserved rf_adc23_eq6_coef20_| 


ЕГІН [9] — -  — —] 
оста Е | С С С ИСА Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а СО 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef20 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.330 VBC_ADC23 EQ6 COEF21 Н 


vbc adc23 е46 а, high VBC ADCR Hs COEF 


KCHEJEIEIEJEJEJEJEIEIEJERERERERERES 
De О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ВКО ЕЕ ЕЕ ЕЕ 
| e ив | [13 | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef21 h 


е ОЗ С О ОС О С ОЗ ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ИИ СЕЛИ ЗВ КОИ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef21 h 


7.4.4.331 УВС ADC23 EQ6 СОЕЕ21 | 


0x000006AC | vbc adc23 eq6 coefficient low 8611(0х00000000) | “ВС А0С23 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Nm m — 00 


Reserved 
e 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | о [о | о] 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е ва [за | 1 [0] 


Reserved rf adc23 eq6 coef21 I 


ЕГІН [9] _____~  — j 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef21 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.332 VBC_ADC23_EQ6 COEF22 Н 


vbc adc23 eq6 а, high VBC ADE RE COEF 


ICHEJEIEIEJEJEJEJEJEIEJERERERERERES 
| a N 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ОД ЕС ОЗ ШИЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef22 h 


е |“ С О ОС С С О ОС С ОС ОС ОС Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef22 h 


7.4.4.333 УВС ADC23 EQ6 COEF22 L 


Ox000006B4 | урс adc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 ЕО6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | ге [ва [за | 1 [0] 


Reserved rf adc23 eq6 coef22 | 


m [9] — w  — j 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — [mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef22 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.334 УВС ADC23 EQ6 COEF23 Н 


vbc adc23 eq6 ос high VBC 172, те СОЕҒ 


 ШЕЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
| О 


Reserved 


ОЕ ОЕ 
E23 1-19 за ОК ЕО ОЗ ОКО ЕСЕ ЕЕ ЕЕ 
| ви ив | |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef23 h 


е |“ 7 С О ОС О С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


Си СС w 5 — 


rf adc23 eq6 co | [15: 0] — eq6 coefficient high 16bit 
ef23 h 


7.4.4.335 VBC ADC23 EQ6 COEF23 L 


0x000006BC | vbc adc23 eq6 coefficient low 8611(0х00000000) | V"BC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
зе = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |15|1а | 13 | 12 | чи [о | о | г | 7 | е | ја | з| 2 | 1 [0] 


Reserved rf adc23 eq6 coef23 I 


ЕГІН [9] _____~  — j 
оста Е | С С С ИСА Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef23 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.336 VBC_ADC23 EQ6 COEF24 Н 


мрс адс23 eq6 ос high VBC МСА те СОЕҒ 


 ШЕЕЛЕІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dm О 


Reserved 


ОЕ ОЕ 
ЕШ Е од О О С С И ЕНИ ВОС С Е Е сезони ОЗ 
| e [14 |з | 12 | п [зо е | в | у | е | 5 [а] за | 1 |о 


rf adc23 eq6 coef24 h 


е |“ 7 С О ОС О С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


=== СС ра 5 — 


rf adc23 eq6 co |[15:0] — eq6 coefficient high 16bit 
е!24 h 


7.4.4.337 МВС ADC23 EQ6 COEF24 L 


0x000006C4 | vbc adc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 1 | 17 | 16 
“те = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |15|1а | 13 | 12 | чи [о | о | а | 7 | е | 5 | «| з| 2 | 1 [0] 


Reserved rf adc23 eq6 coef24 | 


m [9] — -  — —] 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef24 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.338 VBC_ADC23_EQ6_COEF25_H 


мрс адс23 е46 ос high VBC i E COEF 


ICHEJEIEIEJEJEJEJEIEIEJERERERERERES 
Dm mm] 


Reserved 


ОЕ ОЕ 
E23 1-19 за ОК ЕО ОЗ ОКО ЕСЕ ЕЕ ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef25 h 


е В 7 С О ОС О С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef25 h 


7.4.4.339 VBC ADC23 EQ6 COEF25 L 


Ox000006CC | vbc adc23 eq6 coefficient low 8611(0х00000000) | V"BC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = 7 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | | 
sss 


Reserved rf adc23_eq6_coef25_l 


m [9] — w 71 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [а 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef25 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1925 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.340 VBC_ADC23 EQ6 COEF26 Н 


мрс адс23 eq6 ос high VBC 123 те СОЕҒ 


 ШЕЕЛЕІГІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| a N 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО ИЕ ЕЕ И ОЗ ОКО В ЕЕ ЕЕ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 [а] за | 1 |о 


rf adc23 eq6 coef26 h 


е |" 7 С О ОС О С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


СИИ СЕЛИ с КОИ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef26 h 


7.44.84 УВС ADC23 EQ6 COEF26 | 


0х00000604 | vbc адс23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 1 | 17 | 16 
Nm ғ. 0 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е | ва | 2 | 1 [0] 


Reserved rf_adc23_eq6_coef26_| 


е [9] — -  — —] 
оста Е | С С С а Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef26 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.342  VBC ADC23 EQ6 COEF27 Н 


vbc adc23 eq6 nal ea high VBC ADCS EE COEF 


ICHEJEIEIEJEJEJEJEJEIEJERERERERERES 
| аи 


Reserved 


ОЕ ОЕ 
ЕШ Е до О Е за И И ВОС ОЗ Е Е сезони ЗВ 
| e ив | |з | 12 | п [зо е | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef27 h 


е 11151515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef27 h 


7.4.4.343 УВС ADC23 EQ6 COEF27 L 


Ox000006DC | vbc adc23 eq6 coefficient low 8611(0х00000000) | “ВС А0С23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | 1 | 17 | 16 
“те = 0.2 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
et |1) та | 13 | 12 | чи [о | о | г | 7 | е | ва | 2 | 1 [0] 


Reserved rf_adc23_eq6_coef27_| 


е С ООО 
оста Е | С С С а Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу С m 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef27 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.344 МВС ADC23 EQ6 COEF28 H 


vbc adc23 е46 сс high VBC Ане Te COEF 


Ca [a Га [а Та а [os [а [ам [в а [ae [8 [18 [7 [1 
| О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО ИЕ ЕЕ И ОЗ ОКО В ЕЕ ЕЕ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef28 h 


вазе |“ 7 С О ОС О С О ОС ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ИИ СЕЛИ ЗВ СЕ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef28 h 


7.4.4.345 МВС ADC23 EQ6 COEF28 L 


0x000006E4 | vbc adc23 eq6 coefficient low 8611(0х00000000) | VBC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о о |o | ој о | 
ei |1) та | 13 | 12 | чи [о | о | г | 7 | е [оја | з|2 | 1 [0] 


Reserved rf_adc23_eq6_coef28_| 


| С — -  — —] 
оста Е | С С С а Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef28 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.346 УВС АОС23 EQ6 COEF29 Н 


мрс адс23 е46 ос high VBC rs Hos COEF 


 ШИЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru a 


Reserved 


ОЕ ОЕ 
E23 1-19 за ОК ЕО ОЗ ОКО ЕСЕ ЕЕ ЕЕ 
| e [14 |з | 12 | п [зо о [в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef29 h 


е 11151515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


СИИ СЕЛИ ЗВ 5 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef29 h 


7.4.4.347 МВС ADC23 EQ6 COEF29 L 


0x000006EC | vbc adc23 eq6 coefficient low 8bit(0x00000000) | VBC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Nm иям“ 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо Торо | о | о | о o |o | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | тв [ва | 2 | 1 [0] 


Reserved rf_adc23_eq6_coef29_| 


| С ОО 
е ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef29 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.348 УВС АОС23 EQ6 СОЕЕЗО Н 


мрс адс23 е46 оссо high VBC Шт ns COEF 


KCHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm аи 


Reserved 


ОЕ ОЕ 
Peset Едо ОАО ИЕ ЕШ И ОЗ ОКО ЕЕ ОЗ сезон ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef30 h 


е Е 7 С О ОС О С О ОС С ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef30 h 


7.4.4.349 УВС ADC23 EQ6 COEF30 | 


0x000006F4 | мс адс23 eq6 coefficient low 8bit(0x00000000) | “ВС А0С23 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те ғ. SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е [ва | з| 2 | 1 [0] 


Reserved rf_adc23_eq6_coef30_| 


| С | — w  — —] 
оста Е | С С С а Е ВЕ С С С С С Е СЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef30 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.350 УВС ADC23 EQ6 COEF31 Н 


vbc adc23 е46 nal ea high VBC x ns COEF 


KCHEJEIEIEJEJEJEJEIEIEJERERERERERES 
| omm] 


Reserved 


ОЕ ОЕ 
СЕ Ед од О О за ВО И И ВОС ОЗ О Е озон ОЗ 
| e | 15] 14 [13 | 12 | п [зо о | в | у | е | 5 [а] за | 1 |о 


rf adc23 eq6 coef31 h 


е 1111515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


тақы ЕС Oe КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef31 h 


7.4.4.351 УВС ADC23 EQ6 COEF31 | 


Ox000006FC | vbcadc23 едб coefficient low 8bit(0x00000000) | VBC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf adc23 eq6 coef31 I 


m [9] w  — j 
оста Е | С С С а Е ВЕ С С С С С Е ИЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef31 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.352 VBC_ADC23 EQ6 COEF32 Н 


мрс адс23 eq6 а, high VBC T E COEF 


KCHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm mmm] 


Reserved 


ОЕ ОЕ 
ЕШ ЕА до О О за И И ЕЕЕ оо ОЗ Е Е сезони ОЗ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef32 h 


е |" 7 С О ОС О С О ОСЗ С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


ma ССС w j — 


rf adc23 eq6 co | [15: 0] — eq6 coefficient high 16bit 
ef32 h 


7.4.4.353 УВС ADC23 EQ6 COEF32 L 


0x00000704 | vbc adc23 ед6 coefficient low 8bit(0x00000000) | VBC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 е [ва [за | 1 [0] 


Reserved rf adc23 eq6 coef32 I 


ЕГІН [9] _____~  — j 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef32 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.354 VBC_ADC23 EQ6 СОЕЕЗЗ Н 


мрс адс23 едб ос high VBC T E COEF 


ECHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm О 


Reserved 


ОЕ ОЕ 
ЕШ Е до ПАУН С И И ЕЕЕ ВОС ИЕШЕ сезон ОЗ 
| e | 15] 14 |з | 12 | п 10 о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef33 h 


е 11151515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


=== ССС е 


rf adc23 eq6 co | [15: 0] — eq6 coefficient high 16bit 
ef33 h 


7.4.4.355 VBC ADC23 EQ6 COEF33 L 


0x0000070C | vbcadc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Name | иӣямммммм==ы8 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | | 7 | е [ва | з|2 | 1 [0] 


Reserved rf adc23 eq6 coef33 I 


ЕГІН [9] _____~  — j 
оста Е | С С С а Е О С С С СЗ С Е ОСЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes С [а 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef33 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.356 VBC_ADC23 EQ6 COEF34 Н 


мрс адс23 е46 оссо high VBC шү E COEF 


KCHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm О 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ за И И ЕЕЕ ВОС ИЕШЕ сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef34 h 


е В 7 С О ОС С С ОЗ ОС С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


=== Em] w T — 


rf adc23 eq6 co | |15: 0] — eq6 coefficient high 16bit 
ef34 h 


7.4.4.357 МВС ADC23 EQ6 COEF34 L 


0x00000714 | vbc adc23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |31 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = 2 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е [ва | 2 | 1 [0] 


Reserved rf adc23 eq6 coef34 | 


ЕГІН [9] _____~  — j 
е ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef34 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.358 VBC_ADC23_EQ6_COEF35_H 


мрс адс23 eq6 сс high VBC i re COEF 


Ca [a Та а Та Та [os [а [ам [в а [ale [ele [7 [1 
Dm a 


Reserved 


ОЕ ОЕ 
Peset Едо ОАО ИЕ ЕЕ И ОЗ ОКО ЕЕ ЕЕ 
œ ив | [13 | 12 | п [зо о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef35 h 


е |“ 7 С О ОС С С О ОСЗ С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef35 h 


7.4.4.359 VBC ADC23 EQ6 COEF35 L 


0x0000071C | vbc адс23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те ғ... 2. 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [оја | 2 | 1 [0] 


Reserved rf adc23 eq6 coef35 | 


w) Г w  — j 
оста Е | С С С а Е ВЕ С С С С С [1 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef35 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.360 VBC_ADC23_EQ6_COEF36_H 


мрс адс23 е46 ос high VBC 772 E COEF 


KCHEJEJEIEJEJEJEJEIEIEJEREREREJERES 
| О 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ОД ЕС ЕЕ ИЕ 
| e ив | |з | 12 | п 10 о | в | у | е | 5 [4] за | 1 |о 


rf adc23 eq6 coef36 h 


е 1111515 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


тақы a Oe КОИ 


rf adc23 eq6 co | [15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef36 h 


7.4.4.361 VBC ADC23 EQ6 COEF36 L 


0х00000724 | мыс adc23 ед6 coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 
“те = SS 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | г | 7 | е [ва [за | 1 [0] 


Reserved rf_adc23_eq6_coef36_| 


ЕГІН [9] — w  — —] 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef36 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.362 VBC_ADC23 EQ6 COEF37 Н 


vbc adc23 е46 N X00000). high VBC ECT EE COEF 


ECHEJEIEIEJEJEJEJEIEIEJERERERERERES 
Dm О 


Reserved 


ОЕ ОЕ 
СЕ ИЕШЕ НЕЕ за И И И Ж ИЕШЕ сезони ОЗ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 [а] за | 1 |о 


rf adc23 eq6 coef37 h 


Pe PP PPP PP ОС ОС ОС Prey 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


mes С p 5 — 


rf adc23 eq6 co |[15:0] — eq6 coefficient high 16bit 
ef37 h 


7.4.4.363 УВС ADC23 EQ6 COEF37 L 


0x0000072C | vbcadc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Nm m — 


Reserved 
e 44.72. 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | о] 
_ ви |1) та | 13 | 12 | чи [о | о | а | тв [ва | з| 2 | 1 [0] 


Reserved rf adc23 eq6 coef37 I 


m [9] w  — j 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: _ [апу [no [а О 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef37 | 
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КӨЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.364 VBC_ADC23 EQ6 СОЕЕЗВ Н 


мрс адс23 е46 ос high VBC w ree COEF 


ИЕ Га [а Та Ee 
Dm аи 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ОКО ОД ЕС ОЗ ШИЕ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | аз |1 |о 


rf adc23 eq6 coef38 h 


е |" 7 С О ОС С С О ОСЗ С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


СИИ СЕЛИ ju КОИ 


rf adc23 eq6 co | [15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef38 h 


7.4.4.365 VBC ADC23 EQ6 COEF38 L 


0x00000734 | мыс адс23 ед6 coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 7 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо Торо | о | о | о о |o | ој о | 
_ ви |1) та | 13 | 12 | чи [о | о | а | 7 | е [оја | з|2 | 1 [0] 


Reserved rf_adc23_eq6_coef38_| 


| С ooo 
оста Е | С С С а Е О С С СО С С [1 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no —[w 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef38 | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1938 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.366 VBC_ADC23_EQ6_COEF39_H 


мрс адс23 е46 ос high VBC ens Hos COEF 


KCHEJEIEIEJEJEJEJEIEIEJERERERERERES 
О 


Reserved 


ОЕ ОЕ 
| "зе: Едо ОАО ИЕ ЕШ И ОЗ ОКО ЕЕ ЕЕ 
| e | 15] 14 |з | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef39 h 


е |“ 7 С О ОС С С О ОСЗ С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


сос ewm ju КОИ 


rf adc23 eq6 co | |15: 0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef39 h 


7.4.4.367 VBC ADC23 EQ6 COEF39 L 


0x0000073C | vbcadc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“те = 2. 


Reserved 
Іле) 44.72. 
[Reset | о | о | о | о Торо Торо | о | о | о o |o | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | | [зо | 1 [0] 


Reserved rf_adc23_eq6_coef39_| 


| С ООО 
оста Е | С С С а Е ВЕ С С СЗ С С Е ОСЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу [no [NA 9  — 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef39 | 
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КРВ SPREADTRUM | SC9832E Device Specification 


7.4.4.368 УВС АОС23 EQ6 COEF40_H 


мрс адс23 едб росс high VBC iu Hs COEF 


KCHEJEIEIEJEJEJEJEIEIEJEREREREJERES 
Dm О 


Reserved 


ОЕ ОЕ 
| "зе: Едо ОАО ИЕ ЕШ И ОЗ ОКО ЕЕ ЕЕ 
| e ив | [13 | 12 | п [зо е | в | у | е | 5 | 4 | за |1 |о 


rf adc23 eq6 coef40 h 


е В 7 С ОС ОС С С ОЗ С ОС ОС С С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


sees Taro ер 


rf adc23 eq6 co | |15: 0] — eq6 coefficient high 16bit 
ef40 h 


7.4.4.369 УВС ADC23 EQ6 СОЕЕ4О | 


0x00000744 | уос адс23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
“те = 2 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о Торо [оо [о | 
ви |1) та | 13 | 12 | 11 [о | о | а | 7 | е | ја | з|2 | 1 [0] 


Reserved rf_adc23_eq6_coef40_| 


| С ooo 
оста Е | С С С а Е О С С С С С ОЗ ОСЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [NA 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
ef40 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.370 УВС ADC23 EQ6 COEF41 Н 


vbc adc23 е46 а, high VBC ADC Tee COEF 


EE Та Та [а [а [ам [в а а [в [18 [7 [1 
| а 


Reserved 


ОЕ ОЕ 
[лезет Едо ОАО за ОК ЕО ОЗ ВКО ЕЕ ЕЕ ЕЕ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


rf adc23 eq6 coef41 h 


е |" 7 С О ОС О С О ОСЗ С ОС ОС С Е СЗ С 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


cem — ewm ju КОИ 


rf adc23 eq6 co |[15:0] m a [o аана тантана adc23 eq6 coefficient high 16bit 
ef41 h 


7.4.4.371 МВС ADC23 EQ6 COEF41 | 


0x0000074C | vbc adc23 eq6 coefficient low 8bit(0x00000000) | VPC-ADC23 EQ6 COEF 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Nm | иӣямммммм==ы8 


Reserved 
e | 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о |o |o | | 
ви |1) та | 13 | 12 | чи [о | о | а | 7 | е [ва [за | 1 [0] 


Reserved rf adc23 eq6 coef41 I 


и [9] w  — j 
ее ГТ | 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: [апу С [а С 


rf adc23 eq6 co мо тя > adc23 eq6 coefficient low ври 
ef41 I 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.372 МВС ADC23 EQ6 COEF42 Н 


vbc adc23 е46 а, high VBC т те СОЕҒ 


 ШИЕЛЕІГІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
Dm О 


Reserved 


ОЕ ОЕ 
СЕ ЕА до О О за И И ЕНИ ВОС ПОЗ Е Е сезони ОЗ 
| e ив | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


rf adc23 eq6 coef42 h 


Pel PP PPP PP С ОС ОС Pre 


vbc adc23 eq6 coefficient high 16bit 


Field Name Type а Reset Description 
Value 


а СС p T — 


rf adc23 eq6 co |[15:0] — eq6 coefficient high 16bit 
еї42 h 


7.4.4.373 МВС ADC23 EQ6 COEF42 | 


0x00000754 | vbcadc23 едб coefficient low 8bit(0x00000000) | УВС-А0С23 EQ6 COEF 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
“те = SS 


Reserved 
Іле) 442. 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи [о | о | в | 7 | е [ва [за | 1 [0] 


Reserved rf_adc23_eq6_coef42_| 


ЕГІН [9] — -  — —] 
оста Е | С С С а Е ВЕ С С СЗ С С Е ОСЗ С 


убс adc23 eq6 coefficient low 8bit 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no [а 9  — 


rf adc23 eq6 со мо тя > adc23 eq6 coefficient low ври 
еї42 | 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.374 МВС DAC ТОМЕ СЕМ CTRL 


0х00000900 VBC DAC Tone Generate Control(0x00000000) 


| em 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
name see ______- 


е 5 
пе | | ОС СЗ О ОС ОСЗ ОСЗ ОО ОСЗ ОСЗ ОСЗ ОЕ ОСЗ СЗ СЗ 


VBC_DAC_TONE_GEN_ 
CTRL 


Reserved 


ИСЛ Е СО ОЕ СЗ Е ОИ ЕНЕ СИ СИ 


мо | 


ыч за 
[е] 


VBC DAC Tone Generate Control 


Field Name Type ез Reset Description 
Value 


Вт) тра р 
rf dac vt tone о | [1] 
n 
n 


7.4.4.375 VBC DAC TONE GEN PARAMO 


VBC DAC Tone Generate VBC DAC TONE GEN P 
Parameter0(0x00000000) ARAMO 


| в |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


rf dac pt tone sin 
Te | Че) |, 


rf dac pt tone sin 


Peel PPP PPP PP PPP PPL, 


0x00000904 


VBC DAC Tone Generate ParameterO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pe r 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


7.4.4.376 УВС DAC ТОМЕ GEN_PARAM1 


0x00000908 


VBC DAC Tone Generate VBC DAC TONE GEN P 
Parameter1(0x00000000) ARAM1 


[кр Г [9 Ee е 142 212 [ж [лә [тв [тт [5] 
ЕГЕ 


rf dac pt tone cos 


rf dac pt tone cos 


LSERERERERERERERERERERERERERERENES 


VBC DAC Tone Generate Parameter1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
os 


7.4.4.377 МВС DAC ТОМЕ СЕМ РАВАМ2 


УВС ОАС Топе Сепега!е VBC DAC TONE GEN P 
0х0000090С Parameter2(0x00000000) ARAM2 


| em 31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


rf dac pt gain 1 
Tyee | АЗ. | 


rf dac pt gain 0 


е Та 


VBC DAC Tone Generate Parameter2 


Field Name Type е Reset Description 
ГЕНИ 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.378 VBC_DAC_TONE_GEN_PARAM3 


0x00000910 


VBC DAC Tone Generate VBC DAC TONE СЕМ P 
Parameter3(0x00000000) ARAM3 


г 1121212 Те 142 212 [ж [лә [тв [тт [ле 
ЕГЕ 


rf dac pt gain up 


rf dac pt gain down 


е 1111515 


VBC DAC Tone Generate Parameter3 


Field Name Type | Set/Cle | Reset Description 
ar Value 

p 

rf dac pt gain а | [15:0] RW NA 

own 


7.4.4.379 УВС DAC ТОМЕ GEN РАВАМ4 


VBC DAC Tone Generate VBC DAC TONE GEN P 
Parameter4(0x00000000) ARAM4 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 1 | 17 | 16 
Nm | 222 -- 


Reserved 
0 . Н 
"eset ИЕК ИЕ ИКЕ ИЕ И ИЕ ИКИ ИЕА ЕИ 
[ Bit те | ла | 1з | 12 | и jo | эре | у [6 | враз [2 | то. 


rf dac pt hold t 


L-XEREREREREREREREREREREREREREREREN 


0x00000914 


VBC DAC Tone Generate Parameter4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[reseved [31:16] RO |м jo | 
ене ымы Е: 
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КУД SPREADTRUM | SC9832E Device Specification 


7.4.4.380 VBC_DAC_TONE_GEN_PARAM5 


0x00000918 


VBC DAC Tone Generate VBC DAC TONE СЕМ P 
Parameter5(0x00000000) ARAM5 


| в |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 |16 


rf dac vt tone sin 


м 


_ | 
Peset | o | о |о oo | о То |о foo |е о | о (о | о | о фа 
EEE 


rf dac vt tone sin 


е |" 7 С О ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


VBC DAC Tone Generate Parameter5 


Field Name Type | Set/Cle | Reset Description 
аг Value 
n 


7.4.4.381 VBC_DAC_TONE_GEN_PARAM6 


VBC DAC Tone Generate VBC DAC TONE GEN P 
0x0000091C Parameter6(0x00000000) ARAMG 


| в |31 | зо | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1а | 17 | 16 | 
| Мате | rf dac vt tone cos 

[Reset | о | о | о | о | оро Торо | о | о Торо Торо [о | 
ei | 15 | та | 13 | 12 | | то | о | в | 7 е | ва | з| 2 | 1 [0] 


rf dac vt tone cos 


Perl PPP PPP PPP PPP 


VBC DAC Tone Generate Parameter6 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


os 


7.4.4.382 ҮВС DAC ТОМЕ СЕМ РАВАМ7 
VBC DAC Tone Generate VBC DAC TONE GEN P 
0x00000920 Parameter7(0x00000000) 
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ЕЕЕ [5 [25 2 [8 [22 [гт [ж Ге [т [в] 
ЕСІ ООО 
me | ОИ 
LIENERENFRESKSERKSERESKRESFRERERES 


rf dac vt gain 0 


пее Та 


VBC DAC Tone Generate Parameter7 


Field Name Type - а Reset Description 
Value 


СЕ Е СЕ: ЭШЕ СИИ 
желае eS — 


7.4.4.383 VBC_DAC_TONE_GEN_PARAM8 


VBC DAC Tone Generate VBC DAC TONE СЕМ P 
Parameter8(0x00000000) АВАМ8 


| em 31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


rf dac vt gain up 
туре м 


rf dac vt gain down 


| ГОТ 


0х00000924 


VBC DAC Tone Generate Parameter8 


Field Name Type | Set/Cle | Reset Description 
ar Value 


p 
rf dac vt gain а | [15:0] RW NA 
own 


7.4.4.384 VBC DAC ТОМЕ GEN РАКАМО 


Parameter9(0x00000000) ARAM9 
ПЕ ае ER] E [ES ETE EET В ИЕ ШЕ GS] 
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| Мате | ж 
| Туре  whJ3J^ 
| Незе EN ВД ЕЕЕ ИЕ ИЕ ИШИН ЕИ О ИП И 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 [а] за |1 [о 


rf_dac_vt_hold_t 


LTIEBEREREREREREREREREREREREREREREN 


VBC DAC Tone Generate Parameter9 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[reseved _____| [81:16] PRO |м |0 | 
CA ЕСН ВИ ВАС y АШЕР 


7.4.4.385 УВС DAC ТОМЕ СЕМ ЕМ 


0x0000092C VBC DAC Tone Generate enable(0x00000000) | УВС-РАС ТОМЕ СЕМ Е 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
Іле) 47. 
[Reset | о | о | о | о Торо | о | о | о | о | о о [о | ој о | | 
т ВЕ CR Е СЯ ЗЕЕ СЗ a ЕН 


ға па | на 
ас | ас | ac 
Reserved vt t | ptt | nch 
one | one | fit_ 
en en en 


VBC DAC Tone Generate enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lees — [Bs [mo [а s | 


rf dac пећ! bd2 RW NA 
еп 1 


rf dac nchflt bd1 | [7] RW NA 
еп 1 
rf dac nchflt bdO RW NA 
еп 1 
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rf dac nchflt bd2 | [5] RW NA 
_еп 0 
rf dac nchflt bd1 | [4] RW NA 
_еп 0 
rf dac nchflt Бао | [3] RW NA 
_еп 0 


puce 


IE 


7.4.5 Change Point 


Based version: мрс-г2р1. 


1. Add one DAC interface for software, realized function of voice mix. This interface is accessed 
by APB bus. 


2. Add mute digital control of FM path, support smooth mute and directly voice cut both. 
3. Use FIFO to replace ADC/DAC BUF, makes it more convenient to use by software. 


4. Because of feature changes and register rule requirement of IP, arranges the configure 
registers in excel. 


5. Some bugs fix of vbc-r2p1. 
6. Add APB bridge in vbc v3, which is not visible for software. 
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8 Multimedia Subsystem 


8.1 Multimedia data path 


8.1.1 Overview 

This Multimedia subsystem composed of following multimedia accelerator: DCAM, ISP, JPG, 
DPU_LITE, VSP, GSP_LITE and CPP_LITE. 

DCAM_IF: support camera interface process, image resizing and rotation; 

ISP: support image signal processing for data from sensor; 

JPG: support compression and decompression for YUV image data; 

CPP_LITE: support scaling and rotation; 

VSP: support multiple video format decoding and encoding; 

DPU_LITE: support display controller; 

GSP_LITE: image post processor; 


8.1.2 Diagram of Multimedia data path 


AP_AXI 


AXI2AHB/AHB2APB 


AP TOP 


GSP 


CSI/ 
Sensor 


GPU 
GSP MTX 


DMC 


Figure 8-1 Multimedia data path diagram 


8.1.3 MM memory mapping 


0x6000 0000 MALI Control Register(1MB) 
0x6010 0000 GPU APB REG(1MB) 
MM TOP 


0x6080 0000 DCAM Controller Register 
0x60A0 0000 ISP Control Register 
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82 DCAM IF 


8.2.1 Overview 


The DCAM ( Digital Camera ) integrates several multimedia hardware accelerator include camera 


interface, full/binning/aem/pdaf extr/vc path. RAW RGB data апа YUV data сап be captured by 
camera interface. DCAM_IF r4p0 is used in SC9832E, based on DCAM_IF r3p0, and has some 
changes. 


8.2.2 Features 


e Support two dcam_top module, for 13M+5M dual sensors or 8M+8M dual sensors; 
e Support two МІРІ CSI-2 interface; 

е Support up to 1ЗМР RAWRGB data from МІРІ CSI; 

e Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 

e Support 8, 10 bits YUV data from MIPI CSI; 

e Support horizontal and vertical decimation for YUV data; 

e Support full size and crop channel. 

e Support binning and crop channel. 

e Support PDAF extraction of phase pixel mode(type3); 

e Support AEM function include Lens Shading and AEM; 

е . Support frame skip and trim in RAWRGB data capture path; 

e Support PDAF info capture via data type mode or virtual channel mode(type1/2); 
e Bus features: 


o AXI Master: 10 write channels include; 64bit data width, 16 beats per burst max; 
outstanding ability is 8, 2 read channels; 


o APB Slave: 32bit data width; use version 4.0 interface. 
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8.2.3 Signal description 
8.2.3.1 Diagram of DCAM_WRAP Interface 
dcamO arm, int 
сік dcam if dcaml arm. int 
clk mipiO Sensor. fpga rst[2:0] 
clk mipil Sensor. Рреа pd[2:0] 
t d 0 if 
Mii т" i ===> АРВ Interface 
rst dcaml if n 
rst mipi n AXI Interface 
rst mipil n Dcam0 IDI IF 
г DCAM IF Dcam1 IDI IF 
djtag tdo 
clockdr b 
shiftdr mem ~ + 
updatedr ptest_icg_mode 
djtag_tck ptest_bist_mode 
djtag_tdi ptest_scan_mode 
djtag_trstl 
jtag_update_en 
Figure 8-2 Diagram of DCAM_wrap Interface 
Table 8-1 DCAM_wrap Interface Description 
Category | Ports Name Directio | Width | Clock Domain Description 
n 
Clock сік асат і? іприї 1 main clock 
ск тр! input 1 idi data synchronized сіоск0 
ск при input 1 idi data synchronized clock1 
Reset rst dcamO if n | input 1 сік dcam if Dcam0 module reset 
rst дсат if n | input 1 сік dcam_if Dcam1 module reset 
rst mipiO n input 1 сік тірі idi data resetO 
rst mipi1 n input 1 сік тірі idi data reset1 
Test mem bypass input 1 
Signals - 
ptest icg mode | input 1 
ptest bist mode | Input 1 
ptest scan mode | input 1 
Interrupt Псат0 arm int output 1 сік асат if connect to irq and fiq 
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Dcam1 amr int Output 1 CIk dcam if Connect to irq and fiq 
Sensor Sensor fpga rst | output |? ск асат if sensor reset, for FPGA test 
Control 
Sensor fpga pd | output 3 ск асат if sensor power down, for 
FPGA test 
Image dcam* idi heade | Put |1 сік тірі 
Data fen 
Interface0/ 
Interface 
dcam*_idi_virtual | input 2 clk_mipi 
_channel 
dcam* idi data t | input 6 clk mipi 
ype 
dcam* idi word | input 16 clk mipi 
count 
dcam* idi ecc input 8 clk mipi 
dcam* idi data | input 1 clk mipi 
en 
dcam* idi csi da | input 32 clk mipi 
ta 
dcam* idi bytes | input 2 clk mipi 
en 
dcam* idi vvalid | input 4 clk mipi 
dcam* idi һуайа | input 4 clk mipi 
dcam* idi dvalid | input 4 clk mipi 
JTAG clockdr input 1 
Interface 
shiftdr input 1 
updatedr input 1 
djtag tdi input 1 
djtag trstl input 1 
djtag update en | input 1 
djtag tdo output | 1 
APB PADDR/PPROT/ 
Interface PSEL/PENABLE/ 
PWRITE/PWDAT 
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A/PSTRB/PREA 
DY/PRDATA/PSL 
VERR(clk_dcam_ 
if) 
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АХ! 
Master 
Write 
Channel 


Interface 


AWID_dcam/AW 

ADDR dcam/AW 
LEN dcam/AWSI 
ZE dcam/AWBU 

RST dcam/AWV 

ALID dcam/AWR 
EADY dcam/AW 

USER dcam/AW 
QOS dcam 


WID dcam/WDA 
TA dcam/WSTR 

B dcam/WLAST 

. dcam/WVALID _ 
dcam/WREADY _ 
dcam 


BREADY_dcam/ 

BID_dcam/BVALI 
D_dcam/BRESP 

. dcam/ (АСК) 


AXI 
Master 
Read 
Channel 


Interface 


8.2.3.2 


V0.9 


ARID dcam/ARA 
DDR dcam/ARL 
EN dcam/ARSIZ 
E dcam/ARBUR 
ST dcam/ARVAL 
ID dcam/ARREA 
DY dcam 


RID dcam/RDAT 
A dcam/RRESP 
. dcam/RLAST а 
cam/RVALID dc 
am/RREADY dc 
am (ACLK) 


Timing Diagram of image data interface 
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clk_mipi | | 


Пеадег еп 


virtual channel[1:0] XXX vC 1 XXX 
data type[5:0] XXX DATA_TYPE XXX 
word_count[15:0] did XXX 
ecc[7:0] iia ЕССІ ххх 

data en 


csi data[31:0] а 


DATAO Y DATA1 VS XXX 


DATA3 DATA4 X DATAS )( XXX 


byte en[1:0] 


2511 


кл 


2511 


Figure 8-3 Timing Diagram of image data interface 


Signal VVALID, HVALID, DVALID are used to indicate the information about frame start, frame end, 
line start and line end packet. 


End of frame 
Start of frame 
# ^4 
/ / 
Ра Z 
# 
# # 


МУАНО 


HVALID — — — — 5 


End of line 


DVALID 


clk_mipi 


Figure 8-4 Timing of valid signals 


The RAW 8/10/12 modes are used for transmitting raw image data from the image sensor. 

The intent is that Raw image data is unprocessed image data (i.e. Raw Bayer data) or complementary 
color data, but RAW image data is not limited to these data types. 

It is possible to transmit e.g. light shielded pixels in addition to effective pixels. This leads to a situation 
where the line length is longer than sum of effective pixels per line. The line length, if not specified 
otherwise, has to be a multiple of word (32 bits). Table 8-2 defines the data type codes for RAW data 
formats described in this section. 


Table 8-2 RAW Image data types 
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Data Type Description 
0x28 RAW6 
0x29 RAW7 
0х2А КАУ/8 
0x2B RAW 10 
0х2С КАУ/12 
0х20 КАУ/14 
0х2Е Reserved 
0х2Е Reserved 
P1[7:0] (А) P2[7:0] (B) P3[7:0] (C) P4[7:0] (D) 
с a F ME M— M dE Áá——— 
Data |AO|A1JAZA3 A4jAS|A6|A7]EO [В [82 83 ва в5 ве 8760 С1[С2[63 64 les ce|cz]bo |o p2 pa pa ps pe p 


< 8-bits >< 8-bits >< 8-bits E 8-bits —— 


I В 


Byte Values Transmitted LS Bit First 


Byte n I Byte n+1 i Byte n+2 i Byte n*3 


[bo [1 [b2[b3]b4 [55 ss 7 [bo Би [Бг] Ба [Ба [bs[be|b7 ] bo[b1 [b2| ba [54 bS[b6[57 [BO [61 [b2 5354 [bs Бет 


(а) RAW8 Format 


P1[9:2] (A) P2[9:2] (B) P3[9:2] (C) P4[9:2] (D) 


r bd Y Y h 
_ Ша ^^ Яашапсаша 


| РТ P2 P3 Р4 | | | | 
1 [4:0] [1:0] [1:0] [1:0]: P5[9:2] (E) | Р6[9:2] (Е) | P7[9:2] (G) | 


- EE ш аса оо 


< 8-bits >< 8-bits >< 8-bits >< 8-bits —— 
i Byte Values Transmitted LS Bit First | 


Data 


I Byte n | Byte п+ 1 | Byte n+2 | Byte n+3 i 
b0]b1]b2]b3]b4]b5]b6 [57 | po [1 [b2[b3 [b4 [os [pe [27 [Бо [61 [e2 [s [pa | es [bo [ьт [bo 1 |e2 [p [ea [ps [ve [o 


(b) RAW10 Format 


P1[11:4] (A) P2[11:4] (B) P1[3:0] (A) P2[3:0 (B)] P3[11:4] (C) 
xo ЯШ ОШООО 


i«— —— 8-bits >< 8-bits >< 8-bits >< 8-bits — = 
| i Byte Values Transmitted LS Bit First i i 


| Byte n | Byte n+1 | Byte n+2 | Byte n+3 
b0]b1|b2]b3]b4]b5]b6|b7]b0|b1[b2]b3|b4]b5|b6][b7 |bO|b1/b2|b3 [54 | b [be ьт | bo | e1 | 2 [53 [Ба [es | be b 


(b) RAW12 Format 


Figure 8-5 RAW Data Format Reception 


YUV422 8bit/1 Obit are also supported in ОСАМ IF reception. Its data type and format are described in 
the table and figure below. 
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Table 8-3 YUV image data types 


[ we ры — — | 


в _ ea | 
аар eee 
т ws |] 


Addr Msg LSB 


00h EE ES NE TE 


(a) YUV422 8bit image data format reception 


Addr мев me 2 2. == 2] = 2 U1[9:2] LSB 


(a) YUV422 10bit image data format reception 


Figure 8-6 YUV data format reception 


Beside image data, there are some other information like Embedded Data or PDAF Data from sensor 
should be captured ру DCAM_IF. Embedded Data has a definition in МІРІ CSI-2 standard, thus its 
data type will be a constant Ox12 as in table below. 


Table 8-4 Non-image data type 


—rrTrrr 


x m — ООО 


While PDAF Data has no definition in MIPI CSI-2 standard, thus its data type may vary among 
different sensors and different vendors. For specific sensor, refer to the sensor data sheet to find the 
data type of PDAF to distinguish from image data. 
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Beside data type, non-image data can also be distinguished from image data by virtual channel. In 
general, image data are transmitted in virtual channel 0, and non-image data are transmitted in a 
configurable virtual channel among 0 to 3. Also, it’s not a standard definition, refer to the specific 
sensor data sheet when use. 


езе» Біз е (ғ) DOG (ен | Image Data [pF X вот ) 
1“ Line of Image Data 55 


Frame Start Frame Start 
Virtual Channel 0 Virtual Channel 1 Virtual Channel 0 
=== EX) = со GED Co co Сә 
Row of PDAF Values Ë Last Line of Image Data Frame End 
Virtual Channel 1 Virtual Channel 0 Virtual Channel 0 
Frame End 


Virtual Channel 1 


Figure 8-7 PDAF data transmission in virtual channel mode 


Oo OMe 2-12 со со 2-12 со 
7 Nth Line of Image Data қ” 


Frame Start 17 Line of Image Data 


(от рн] POAF Data [pr вот) ues ¢ sor Ju] image Data Pe je XX) 


Row of PDAF Values Last Line of Image Data Frame End 


Figure 8-8 PDAF data transmission in data type mode 


What's more, type1 PDAF data are transmitted in V-blank(aka. Frame Blank), and type2 PDAF data 
are transmitted in H-blank(aka. Line Blank). This definition has no relation with data type or virtual 
channel reception. That means type1 PDAF can be distinguished by data type or virtual channel, as 
well as type2. So, there 4 combinations at most. But for specific sensor, refering to the sensor data 
sheet is important because usually only one or two combinations are available. 


8.2.4 Function description 


8.2.4.1 Diagram of DCAM TOP 


The DCAM_IF architecture is showed as diagram below. There are total 6 channels, there are full path, 
binning path, AEM path, PDAF/VCH1 path, VCH2 path, VCH3 path. 
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elkmipio ОСАМО ТЕ TOP Tw full path ауған word 
| | crop | pack c p 256164 Raw_burst 4 


Lbuf + 
1056344 Мах len=64 bin path 


[— — crop | binning Fifo 
image data 256X64 


Raw_burst 


560х28х4 4 


aem path 


STA info Buf 


Lens 
š — РЭ 64х67 № 
shading Buf Burst wr 


Table buf ыш 
256х32 Мах Теп=16 РОАЕ path 
PDAF Fifo 

extraction 64x64 | УСНІ 


Raw_burst 


Cap_mipi 


PDAF info 


len=16 VCH2 path 


vch2 info Raw burst 


ах 1еп=16 VCH3 path 


vch3 info 


Raw burst 


DCAM IF TOP 


Max_len=64 full path 


СІК mipi!  DCAMI IF ТОР, т 
> pack К у ae Raw burst: 


Lbur Т 
1056Х44 Мах Теп=64 bin path 


[> crop | binning Fifo 
image data 256X64 


Pácked/halfword | 
Raw burs 


25 560х28х4 |4 
Сар mipi aem path 
Lens STA info Buf жен 

à m m 64x67 
shading I— mr—1 Burst wr 
64X67 


Мах Теп=16 __ УСЋ path 


veh info Fifo 
64X64 


усну Raw_burs 


Figure 8-9 Block diagram of DCAM_IF 
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8.2.4.2 Clock & reset 
DCAM_WRAP 
rst_dcam_all_soft ñ = "NM MA DCAM IFO ,st dcam it n 
rst dcamO soft — — GEN 
clk dcam if clk_dcam_if clk_dcam_if TOP_APB 
rst_dcam_if_n 
ок асат f| Data paths 
RST rst mipi) n rst mipi n 
PEN ск тірі0 clk тірі 
ск mipiO E Bj 
-mip rst dcam if n CAP MIPI 
clk dcam if 
+ + RST rst dcam1 if n ОСАМ ІРІ rst dcam if n 
rst асат1 soft ——7— GEN 
B ск dcam if TOP APB 
rst dcam if n 
ск асат j| Data paths 
RST rst при n rst mipi n 
SEN ск при clk тірі 
clk_mipi1 = = 
-mip rst dcam if n CAP MIPI 
clk dcam if 
RST |гві dcam axim n rst dcam axim n 
GEN clk dcam if | WRAP APB 
rst dcam axim n 
сік dcam it | Arbiter 
+ RST ARESETn ARESETn Ах! 
rst axim soft —— € ACLK док | MASTER 
ACLK 


Figure 8-10 Clock & Reset of DCAM IF 


ОСАМ |F includes THREE clock domains. 


e Main clock in ОСАМ IF module: сік асат if, up to 307.2MHz, selectable 256MHz, 128MHz, 
76.8MHz. 


e Clock from CSI-2 host controller: сіК тірі, the frequency depends оп the sensor and its value 
equals to data rate on each lane divided by 8; 


e AXI interface clock: АСК for AXI Master sub-module to burst data in/out effectively, up to 
468MHz. 


The асат clock must be faster than сік тірі. Particularly, for 4-lane active МІРІ interface sensors, 
clk_dcam frequency should be greater than 1.6 times of clk mipi, and 1.2 times for 3-lane. 


There are two working modes in csi receiver: sensor mode and ipg mode. 
In ipg mode, ск тірі source from TWPLL, the maximum frequency is 192MHz. 


In sensor mode, сік тірі depends on the sensor and its value equals to data rate on each lane 
divided by 8. For 1.5Gbps D-PHY, the maximum frequency of clk mipi is 187.5MHz. 
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For the calculation of clk тірі, frame rate, ріс width, pic height, v blank, h blank, lane num, 
pixel bits are needed at least. 


Pic width*pic height'frame rate*pixel bits*4 
СІК тірі = -----------------------------------------------------.------------ 
(1-v_blank)*(1-h_blank)*lane_num*32 


For example, 30fps, 8M resolution(3264x2448), 10% v_blank, 10% h_blank, 4-lane, raw10: 


3264*2448*30*10*4 
Орнава = 92.5MHz 
(1-10%)*(1-10%)*4*32 


If lane num is 2, then ск тірі will be doubled to 185MHz(Still small than 187.5MHz). Though 8M 
sensor with 2 lanes is rare, we still have to consider it in simulation. 


8.2.4.3 SRAM configuration 


There are two SRAM which will be configured by APB bus, software will consider the two SRAM just 
as some range of address like other registers. 


8.2.4.3.1 AEM path weights table 


258%32 


Figure 8-11 AEM path weights table 


Like the figure above shows, in even address, it configure two weight values in the bits location of 
[27:16] and [11:0]. The lower bits are configured with previous weight. In odd address, it only configure 
one weight value in [11:0]. 

8.2.4.3.2 PDAF position table 


Based on different size of pattern, different effective size of SRAM will be used. Taken 8*8 pattern for 
example: 
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256%32 


Figure 8-12 Type3 PDAF position table 


Configuration of one row can fill 16bits. To save configure address, two row configuration are occupied 
іп ап 4Bytes range. All 8 row configuration can fill 4*4Bytes address range exactly. 


So there are special requirement of software configurations: 
1. if a row of pattern cannot full fill an address, next row will be filled into the same address; 


2. valid data fill low addresses as far as possible, high addresses may be useless based on size 
of pattern. 


3. Ifa 32bits cannot accommodate a row configuration, then next address will continue to store 
configuration of same row. 


8.2.4.4 CAP_MIPI 
Accept image data from MIPI_PHY; 
е Support RAW RGB from МІРІ, 8bits, 1061$ and 12bits; 


e Support YCbCr from MIPI; 
е Support image date interface Нот CSI-2 host controller; 


PDAF config 
YUV process 
Y data 
crop to yuv420 
& deci 2-plane 
UV data 
Ети пе err dect 
RAW process 
IDI 
to half Buffer 
сар [^| word 64x24b RAW data 
Frm&line err dect 
typel & type2 
>PDAF data, 
VCH data 
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Figure 8-13 Diagram of CAP_MIPI 


8.2.4.5 Full PATH 


The full path transfer original image data gathered by sensor into DDR, it only does the crop and pack 
function. 


The SW will set the valid image start position and the size of valid image, hardware will choose the 
these valid pixel and pack it and transfer to external DDR memory line by line. 


When data come in, the crop_din_en signal will drive two counters: column counter and row counter, 
which will control to generate mask signal for crop dout en and choose some data out valid. The start 
of mask is under control of crop start x and crop start y. The end of mask is under control of 

crop end x and crop end y, which are described in this equation below: 


crop _ end _x = crop _ мат _ x + crop _ size _ x; 


crop | end | у = crop _ start _ x + crop _ size _ y. 


Equation 8.2.4-1 crop end xand crop end y 


when it reached crop end x and crop end y, CROP sub-module will generate crop eof out 
immediately. 


8.2.4.5.1 Packed data format 
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32bits, left is MSB right is LSB 


MSb 


Lsb 
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32bits, left is MSB right is LSB 


Sb LSb | 
p3[9:2] p2[9:2] р1[9:2] р019:27 (ЕСЕН | БЕГІН р1[9:2] р019:27 
p9[9:2] »8[9:2] [ea [ostia [епш ШЕЛІ 27[9:2] CT T9921... »8[9:2] ae 
[este [mana | маска ЕГЕН p15[9:2] p14[9:2] p13[9:2] [sm [ous uus deser p15[9:2] p14[9:2] сиви. 
(a)width = N*16+0 (b)width = №16+2 
325118, left is MSB right is LSB 32bits, left is MSB right is LSB 
m Lsb — Msb Ст 
p3[9:2] p2[9:2] p1[9:2] p0[9:2] p3[9:2] p2[9:2] p1[9:2] p0[9:2] 
— — ШЫН. ес арар 
is ah eT TL ies 
EN NEM | | ТЫ m5] m ve ШЕШШ — usn. mmm] 
аа AR T Та тестът sasa 
Cornea p15[9:2] р14[9:2] "так... Еилат 7777 01519:2] 2109277---- J Беседа 2012. 
== - ----..1 
(c)width = N*16+4 (9) width = №16+6 
32bits, left, is MSB right is LSB 32bits, left is MSB right is LSB 
ЕС LSb — Msb 156 
p3[9:2] p2[9:2] p1[9:2] p0[9:2] p3[9:2] p2[9:2] p1[9:2] р0[9:2] 
p6[9:2] »5[9:2] »4[9:2] Трайно [onem [mm [пот | p6[9:2] »5[9:2] »4[9:2] ТЕЛЕ onem | кој | 
ШЕСІ ТТТ СЕНЕ seem [иши E E И 
FFELLIILEH = 
рар 7827, сии әнш] B EE) 
-—. CO LSTI sp см enne P NT PPIE 
(e)width = N*16+8 (f)width = N*16+10 
32bits, left is MSB right is LSB 32bits, left is MSB right is LSB 
MSb "uU LSb 
p3[9:2] p2[9:2] p1[9:2] р0[9:2] p3[9:2] p2[9:2] p1[9:2] р0[9:2] 
p6[9:2] p5[9:2] p4[9:2] [ino [on [oto [pono | p6[9:2] p5[9:2] p4[9:2] [ЕЛЕ ШЕЛ | 
MMe) | 
ED oo 


(g)width = №16+12 


part of output, bits[9:2] of each valid pixels 
ШЕ part of output, bits[1:0] of each valid pixels 
Е part of output, all bits must be zero 

[es] not part of output, will not output actually 


N is an integer 


(h)width = №16+14 


Figure 8-14 Sixteen cases for filling zero 
There are two types of data format after pack: raw10 and half-word. 


V0.9 


e every 4*10bits pixels will be packed to 5Bytes format; 


e every 4Bytes after pack will be transfer into FIFO in a clock cycle; 


e if not enough pixels in the end of a frame row to pack, filling zero in specific location; and 
output will be 4Bytes-align; The figure is show above. 


е every line will do pack separately. 


The figure above shows the rule of filling zeros. If width number is not 16pixles-align, this will occur. 


The filling zero scenario will be divided into 16 cases: 


The raw10 pack can be divided into 16 cases, each of them can be described below: 


1. widthzN*16-40, it means width is multiple of 16, so all data after pack is a circulation of Figure 
8-14(a) shows, even in the end of each line; 


width=N*16+2, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 


end of each line is shown in Figure 8-14(b). It should be noticed that in the end of a line, only 
2*32bits will be output . The red dotted line data will not output; 
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3. width=N*16+4, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(c). It should be noticed that in the end of a line, only 
2*32bits will be output . The red dotted line data will not output; 
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4. width=N*16+6, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(d). It should be noticed that in the end of a line, only 
3*32bits will be output . The red dotted line data will not output; 


5. width=N*16+8, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(e). It should be noticed that in the end of a line, only 
3*32bits will be output . The red dotted line data will not output; 


6. width=N*16+10, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(f). It should be noticed that in the end of a line, only 
4*32bits will be output . The red dotted line data will not output; 


7. widthzN*16-12, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(g). It should be noticed that in the end of a line, only 
4*32bits will be output . The red dotted line data will not output; 


8. width=N*16+14, it mean most of data in a line is a circulation of Figure 8-14(a) shows, but the 
end of each line is shown in Figure 8-14(h). It should be noticed that in the end of a line, only 
5*32bits will be output . The red dotted line data will not output; 


In the mode of half-word, each pixel after pack is shown below: 
pixel n[9:0] sl | 6 00 | pixel n[9:0] 


Figure 8-15 half_word pack format 


Since there are two pixels in and data out width is 64bits align, the neighbor two pixels are packed like 
below, when pixels are not 64*М, then the last 8B is high 4B zero filled. 


pixel 0[9:0] | pixel 1[9:0] 


+ 


[6600 | n | 600] КЕЕШ 00] 


Figure 8-16 half_word pack format 


8.2.4.6 Binning PATH 


8.2.4.6.1 Glossary 
BIN_CORE: processing core for binning function. 


bayer pattern: a way of 4 R/Gb/Gr/B arrangement in sensor, there are four modes: 


a) Mode 0 b) Mode 1 c) Mode 2 d) Mode 3 


Figure 8-17 four modes of Bayer pattern 
Crop: cut raw sensor image into some specific size. 
rrgb: format of Raw RGB pixels, generally used in camera sensor. 


raw10: a kind of packed raw RGB, big endian, shown in the diagram below: 
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P1[9:2] (A) Р219:21 (В) Р319:21 (С) P4[9:2] (D) 
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ОЕШ БІЗ ШӘ ISM EN NSC oe ШШШ 


|Р P2 P3 РА| | | | 
1[1:0] [1:0] [1:0] [1:0]: PS[9:2] (E) | Р6[9:2] (F) | P7[9:2] (С) | 


Y T Y 
- E 11 Bate 


< 8-bits >< 8-bits >< 8-bits > < 8-bits — 3» 
i Byte Values Transmitted LS Bit First | 


Data 


Byte n | Byte n+1 { Вуїе п+2 | Вуїе п+3 


КІШІ; b3|b4|b5 be|o7|bo|p1 b2|[b3|b4 [55 9093 5212394 bS[be[b7 |bo[b: b2|b3|b4 b5[be[b7] 


Figure 8-18 RAW10 Format 
bin: unless otherwise specified, it means binning. 


h ratio: a rate of binning in horizontal direction, it is a number which less than 1. if h ratio is 1, it 
means two raw pixels of same type will be binned to a single raw pixel in horizontal direction. 


v ratio: similar to h ratio only if it is in vertical direction. 


block: based on binning ratio, the whole image is divided into some blocks. Each block can be 
identified as a ‘small image’ and it will output a set of raw pixels. Size of a block is strictly connected to 
binning ratio. Imagine horizontal ratio is % and vertical ratio is Ve which doesn't agree with constraints 
actually, then the block is like a and output pixels will be like b. 


(b) a set of raw pixels output 


(a) a block of binning 


Figure 8-19 binning block and output pixels 


8.2.4.6.2 Overview 


This document only described the core process of binning. Its theory will be described in Algorithm 
Description section. Its IC RTL implementation will be described in Function Description section. This 
core will be used in DCAM IF r4p0 of SC9832E project. 


8.2.4.6.3 Features 


e  width*height max support 4224*3136 
e support % or 1⁄4 binning in one direction, same ratio both in horizontal and vertical direction 
е tworaw10 rrgb input and output a clock cycle, not always data in and out in every cycle 


8.2.4.6.4 Algorithm Description 
8.2.4.6.4.1 Principle 
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There are functions like this: 
hx —1/h _ ratio 


vx = 1/ у _ ratio 


Equation 8.2.4-2 relation between hx/vx and h ratio/v ratio 


In Bayer mode, the pixels in the raw images are divided to four channels, R/Gr/Gb/B. When a raw 
image is down sampled, pixels in every channel should be resized in their own channel. Usually the 
ratio of down sampling are the multiple or power of two. An example for 2x2 binning is showed in the 
following figure. As to the binning module in SC9832E DCAM_IF r4p0, the ratios are required to 1⁄2 or 
1⁄4 in one direction. 


2x2 blue pixels are 2x2 green pixels are 
binned to 1 blue pixel binned to 1 green pixel 


2x2 green pixels are 2x2 red pixels are 
binned to 1 green pixel binned to 1 red pixel 


Figure 8-20 algorithm of binning 


A 2*hx X 2*vx rectangle block in Bayer raw image will be binned to a 2x2 Bayer raw image. Ina 
channel, the values of every pixels in that block are summed, then divided by hx*vx. The values of the 
four pixels in the output 2x2 blocks are calculated in this way. 


8.2.4.6.4.2 Ratio of binning 


In this module, the ratio of binning can be set to 1⁄2 or % in horizontal or vertical direction 
respectively. If the ratios in horizontal and vertical direction are denoted by hx and vx respectively, 
then a 2*hx X 2*vx rectangle block in Bayer raw image will be down sampled to a 2x2 Bayer raw 
image. Therefore, if the width or height of the source image is not the multiple of 2*hx or 2*vx, a few of 
pixels in the end of the row or col respectively should be discarded. 


There is no constraints of maximum output size. The size of output image is based on input 
image size and binning ratio. 


8.2.4.6.5 Architecture 
bin lk raw. 
— ————» cro = ac  —. ии Ві». 
г соге а burst 
Figure 8-21 Binning path architecture 
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The crop and pack sub-module are same with full path crop and pack. The format of input and output 
data are same with full path. The only difference between binning path and full path is binning core. 


8.2.4.6.6 Slow motion instruction 


There are 3 registers related to slow motion mode control : 


€ Dcam_mode : to choose normal mode or slow motion mode ; 
e Slow addr num: to set the number of addresses in slow motion mode, 4 max ; 


€ Bin path base waddr0-3 : 4 addresses max in loop to use in slow motion mode, auto 
shadowed by internal logic, waddrO is used as default address of binning path in normal mode 


In normal mode, each Зап of frame token will shadow the bin path base wadaro into internal logic 
to use in current frame. In slow motion mode, start of frame of every slow addr num frames will 
shadow bin path base waddr0-3 into internal logic to use. The preview path will automatically use 
different address during a cycle of slow addr num frames, so we only have to update the 

bin path base waddr0-3 every slow addr num frames. 


In normal mode, each frame will trigger a bin tx done and bin sof interrupt. In slow motion mode, 
bin sof will still be output every frame, while bin tx done will be output every slow адаг num frames 
along with preview sof. 


8.2.4.6.7 Internal RAM specification 

This module will use 1 line buffers to store intermediate sum. 
Name Type Size Number Total 
Dcam0 line buffer SP RAM 1056*44bits | 1 46464bits 
Dcam1 line buffer SP RAM | 816*44bits | 1 35904bits 
Total 82368bits 


When bin ratio is 1⁄2 , then each line of a channel needs (2112/2)*11bits memory, all 4 channels will 
need 1056*44bits memory. The structure of memory is shown below: 


width=44bits, each piece is llbits 


addr=0 


addr=1 


addr=2 


addr=1055 


Figure 8-22 structure of internal ram for 7 binning 


When bin_ ratio is 1⁄4, each line of a channel needs (2112/4)*14bits memory, all 4 channels will need 
528*56bits memory. Actually the memory size is 1056*28bits. The structure of memory is shown below: 
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width=28bits, each piece is l4bits 


addr=527 


addr=528 


addr=529 


Figure 8-23 structure of internal ram for % binning 


addr=1055 


So the final memory size needed is 1056*44bits all over. 


8.2.4.7 AEM PATH 


AEM path is path to collect the AE statistics data, and the blue box which arrow points to is the AEM 
sub-module. There are two function sections, the first is Lens shading, and the second is AEM. AEM is 
the module to accumulate the RGB value of the 32x32 zones of the selected sensor zone. 


8.2.4.7.1 Algorithm Glossary 


8.2.4.7.1.1 LENS shading 


To correct for the lens shading, a space and color dependent gain map with the same size as the 
image captured should be applied to the image. If we suppose the pixel signal as S(x,y,c), a gain map 
G(x,y,z) should be use to get the corrected image F(x,y,c)=S(x,y,c)*G(x,y,c). Here c means color 
channel. When dealing with bayer raw data, the color of a pixel is decided by its location, i.e., x and y, 
so we actually have 4 gain maps for each of the B/Gb/Gr/R color channel, which are all 1/4 size of a 
full size image. Figure 8-24 illustrates the basic idea of shading correction. 


gain map 


corrected signal 


signal 


Figure 8-24 Lens shading correction 


The grid algorithm is used to generate the gain value. The gains of each pixel is used the grid to 
interpolated, the algorithm is showed as Figure 8-25. 
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Figure 8-25 Grid algorithm 


р00-р30 is the grid value, which is calculated by SW and keep in the external ddr memory(they will to 
be fetched to internal sram by AXI bus). The pixel number to be interpolated between the two grid is 
defined by register, it's value is 16, 64, 128, and 256. 


The WO0-W3 is the weight parameter, it's also calculated by SW and keep in the external ddr memory 
and need to be write to internal sram via APB bus. The weight parameter of the interpolated pixel is 
decide by the position of that pixel between the grids, the vertical and the horizontal use the same 
parameter table. 


Frist interpolating the vertical temporary data QO to Q3 : 

Qo = Wo*Poo + W,* Pio + W2* Poo + Ws* Рао 

Ол = Мо Ро + W4* Ри + Мо» Ро + Мз“ Ра 

О» = Wo*Po2 + W,* P42 + W2* P22 + W3* Ра 

Оз = Мо“Роз + W4* P43 + W2* Роз + W3* Pas 

Then interpolating the horizontal QO 

О = Wo*Qo + мес, + М/>*О> + W3*Q3 

The Q is the pixel gain value interpolated. 

The hardware will interpolate the pixel gain value pixel by pixel in a line. 


Then the output of Lens shading is the result of pixel value multiplied by gain value. 


8.2.4.7.1.2 The AEM module 


From the start point of the sensor set by registers, the image is divided into 32*32 blocks, the height 
and width of each block are also set in the register by the SW. The goal of AE monitor is to calculate 
the statistics information for the AE in a block. The AE monitor will accept the data from the lens 
shading module and accumulated the R, G and B of each block respectively. And after all the block 
has been done, and then the total 1024 results will be transferred to external DDR memory. 
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8.2.4.7.2 AEM architecture 
| ает 
Lens bufferO aem 
BLC correction = aem ata out 
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— >> 
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 — 
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8.2.4.7.3 Features 
e width*height max support 4208*3120; 


V0.9 


Figure 8-26 AEM path architecture 
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е бісибіс algorithm for lens shading, Lens interpolation module is composed of З bicubic-1d 
hardcore 


e four 560x28 SP rams for LENS grid buffer 

е опе 129x36 SP rams for LENS weight buffer 

e two 96x67 SP ram for AEM data ping-pang buffer 
e two 64x52 SP ram for AEM count ping-pang buffer 


8.2.4.7.4 The weight buffer 


The weight buffer is written by APB interface. The buffer is 129x36, each weight parameter has three 
sections w0,w1,w2, each has 12 bits, so in the apb register space, w0 and wi will use a 32-bit address 
and w2 will use another 32-bit address, so for one weight parameter will use 64-bit and total 129 
weight data will use 258 32-bit address, as the diagram showed below. 


31 2827 1615 1211 0 
Weight рага0 XXXX wi XXXX w0 Base addr 
31 1211 0 
XXXX w2 Base addr +4 
31 2827 1615 1211 0 
Weight para XXXX wi XXXX w0 Base addr +8 
31 1211 0 
XXXX w2 Base addr +12 
31 2827 1615 1211 0 
Weight Base addr 
para128 XXXX w1 XXXX w0 +128*8 
31 1211 0 
= w2 Base addr 
+128*8+4 


8.2.4.7.5 The grid parameter buffer 


The image is divided into four color layer, R, Gr, B, and Gb , and max grid number of each layer is 
1118(refer to the algorithm document). The grid parameter is 14-bit width, so the max size of grid 
buffer is 1120x56 in the DDR memory. 


Ro В, ЕЕ Rn Gro | Сп wa Grm Gbo | Gb, Да Gbm Bo В, Е Bn 


Вам э Е Е ата |... < zm Соты | ... а = Вън 


The grid values with same position in the four layers should be put in one 64-bit in the ddr memory, 
just as the diagram showed below. The grid parameter buffer is transferred into the internal ram via 
АХ! bus by HW. 


The Base address of this grid parameter buffer in DDR should be 64 byte alignment. 
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63 61 4847 46 45 32 31 30 29 1615 1413 0 
хх Ro хх Gro хх Gbo хх Во Baddr 
хх R. хх Gr XX Gb; хх В; Ваааг + 8 
Ваааг + 8*m 
XX В, хх Сп XX Gbm XX Bm 
хх В, хх Grn хх Gb, хх В p sn 


8.2.4.7.6 The AEM output data structure 


The aem module will transfer total 32*32 block aem data, five 64-bit data for one block. The total data 
is 5120*64-bit. In one block data, the first data are the aem data of pixel which value is larger than the 
high threshold pixel, the second is aem data of pixel, which value is less than low threshold, and the 
third is the aem value of pixel, which value is between the two thresholds. The fourth is total pixel 
number of over high threshold and under low threshold; the fifth is the total pixel number between the 
two thresholds. 


Aem output data structure is showed as the figure below. 


There are total 5120*64-bit data be transferred to external DDR memory via AXI Bus. . 


[© | seem | БЕСІІ ГЕН земна | 
ИИ NENNT INNNEIIT INN 
НЕ | Зит_г ае[20:0] Sum_b_ae[20:0] 
fre] [en Senza [sn [es oa [m [n коштай 
N | C CIC 


Sum_r_oe[20:0] Sum С 0е[21:0] Sum b oe[20:0] 


L Sum r ue[20:0] Sum G ue[21:0] Sum b ue[20:0] 


Sum г ае[20:0] Sum С ae[21:0] Sum b ae[20:0] 


— a Cnt r oe[12:0] Cnt r ue[12:0] Cnt b oe[12:0] Cnt b ue[12:0] 


Figure 8-27 AEM output data structure 


8.2.4.7.7 SW program note 


1. There are two functional block, LENS and AEM. For the LENS module, the write the weight 
parameter table is written to internal weight buffer only once by APB bus at initial processing 
program and the grid parameter buffer will be load from DDR by AXI interface, if SW need to 
update the internal grid parameter buffer, SW should set the para load enale bit to 1. 


2. Inthe initial progress, SW should prepare the grid parameter buffer in DDR area (defined at 
the LENS PARA BASE RADDR register), set para load enale to 1, and write all the other 
registers of aem path at the beginning of ОСАМ ЈЕ initial progress, then SW should write 1'b1 
to aem cfg ready bit to force the HW to DMA the grid parameter buffer in DDR to internal 
buffer. Then SW should wait and check the status of lens load flag bit till the lens load flag 
is get to value of 1, (HW will set lens load flag to 1 to indicate the DMA transfer done), then 
SW need to write 1 to lens load flag с“ bit to clear this flag, then ОСАМ ЈЕ can work with the 
first image from the sensor. 
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3. After finish the initial progress, SW should до to the normal work state. In the normal work 
state, SW can configure the registers as the initial process, but after SW write 1 to 
aem_cfg_ready, SW don't need to check and clear the len_load_flag. 


4. HW will stop to check the aem_cfg_ready before the FAKE EOF time point in the current 
frame (define in the пе ает рге register) for the aem path hareware operation in the next 
frame. If aem_cfg_ready is valid before FAKE EOF time point, all the register configure will be 
shadowed to internal registers and be valid for HW in the next frame, otherwise configuration 
will not be shadowed to internal registers and HW use the old configuration in the next frame 
and the new configuration will be used in the next two frame for HW. The FAKE EOF is 
before than the real EOF, the time is between the FAKE EOF and the real EOF is a line time 
multiplied by the line number defined in the пе ает рге register. The default line number is 
zero, means that the FAKE EOF is real EOF. 


5. Ifthe aem_cfg_ready is set to 1 after the FAKE EOF time point, so the current register 
configuration is not valid for the next frame, and after the SOF of the next frame, software can 
detect the aem_cfg_status is 1, and HW will use the old configuration, SW need to wait one 
frame to get the aem result of the new configuration. 


6. Aem_mode sel is set to 0, then aem path HW will do aem job in single-frame mode, otherwise 
aem path work in multi-frame mode. SW should set this bit the select the aem work mode. 
Then if SW want to start the single-frame mode, SW should write 1 to aem_sgl_start to start 
one single-frame operation, then aem skip counter will count to the aem_skip_num then start 
aem path HW to work, after HW get one frame aem data, HW will stop. SW need to write 
another 1 to aem sgl start to start another aem job. The aem_sgl_start bit is cleared by 
hardware automatically. If SW need HW to start the multi-frame mode, SW need to write 1 to 
aem mul enable to make HW continue to work. Aem. mul enable 15 not be cleared by HW, 
SW need to clear this bit to make the HW stop. 

7. aem skip num defines how many frames will be skip before aem work. If the aem skip num 
is set 0, there is no skip frame before aem HW work. If the aem HW is start (by aem sgl start 
or aem mul enable), one counter , aem skip counter will count frame number. When the it is 
equal to the aem skip num value, the HW then do the aem job in the next frame. 
Skip num status register shows the value of the aem skip counter. SW also can clear the 
frame counter to zero by set 1 to skip num с! bit. 


8.2.4.8 PDAF path: 


8.2.4.8.1 Glossary 


Pattern: a small rectangle block which size can he 8*8, 16*16, 32*32 or 64*64. there are some phase 
pixels in a pattern and all coordinates of phase pixels are fixed([&l E B). Patterns of different sensor 
companies are different. A pattern can be like in Figure 8-29. All patterns are closely arranged in most 
region of a image, which is called pattern box. Figure 8-28shows the diagram of pattern box and 
pattern arrangement. In this picture, area between (0,0) and (4223,3135) is the whole image. Whereas 
area between (24,24) and (4183,2999) is pattern box, which include several patterns precisely. And 
all patterns are closely arranged in pattern box. 
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(0, 0) 


(24, 24) 


whole frame area 


all phase pixel area, 
_ а block is a pattern 


ROI area 


(4183, 2999) 


(4223, 3135) 


Figure 8-28 ROI, pattern boxand pattern arrangement 


ROI: frame area involved all patterns is about 90% of a whole frame, which is shown in Figure 8-28. 
But generally not all phase pixels will be extracted. Only phase pixels in some region of interest will be 
extracted which can be shown above. ROI can span pattern edge. and ROI cannot overflow the all 
patterns area like the green area shown in Figure 8-28. 


Phase pixels: also called PDAF pixels or shield pixels, some special pixel points in sensor arrays, 
unlike R/Gb/Gr/B points phase pixels can be left shield or right shield. PP is acronyms of Phase pixel. 
PPs can be bases of phase detection for auto focus. It is shown in Figure 8-29. 


left shield 
phase pixels 


right shield 
phase pixels 


Figure 8-29 A 32*32 pattern and phase pixels 


PDAF: phase detection auto focus, it is a kind of passive auto focus technology, it cost less focus time 
than contrast based focus systems. 


Type1: PDAF type1 data. All PDAF function is complete in sensor include correction and detection, 
PDAF relevant data will be transferred into ISP or ОСАМ IF in V-blank time. 


Type2: PDAF type2 data. Only PDAF detection is complete in sensor and phase pixels will be 
transferred into ISP or DCAM_IF in H-blank time. 


Type3: PDAF type3 data. No function is complete in sensor and all raw pixels( include regular 
R/Gb/Gr/B pixels and phase pixels) will be transferred into ISP or DCAM IF. PDAF functions will be 
complete in ISP or ОСАМ Е. These all raw pixels are called PDAF type3 data. 


SPC: shield pixels correction, also called bad pixels correction( BPC). When sensor has some phase 
pixels points, it will get the 'wrong' image because phase pixels cannot record the image correctly. So 
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specific algorithm will be adopted to correct these points as if there are no phase pixels( bad pixels) in 
sensor. SPC is generally functioned in ISP module. 


8.2.4.8.2 Overview 


The PDAF path is mainly complete phase pixels extraction and transmission in case that sensor 
doesn’t have whole PDAF function. After extraction, PDAF path transfers left phase pixels, and 
another virtual channel will be needed to transfer right phase pixels. 


8.2.4.8.3 Features 
e Sensor width*height max support 422453136; 
e pattern size max support 6464; 
e frame read in the way of Raster Scan; 
e two RRGB pixels input per clock cycle, data in not every cycle; 
е  64bits data output per clock cycles, not every cycle there is data out; 
e clock frequency is 312Mhz 


8.2.4.8.4 Function Description 


The schematic diagram of data flow is shown below. 


| ~ 


PDAF_EXTR_RAM_CTRL 


| PDAF EXTR . PDAF EXTR | 
==>] (би PACK =) 
IPDAF EXTR 


До Өе vp LT 


Figure 8-30 diagram of PDAF EXTR 


8.2.4.8.4.1 PDAF EXTR RAM CTRL 


Internal ram is configured done when system is initialized. In the period of process, internal ram will 
not allowed to configure. This sub-module will be added later. 


PDAF EXTR RAM CTRL is a write/read ram controller because ram write and ram read are from 
different sourcesl. 
8.2.4.8.4.2 PDAF skip frame work with single frame or multi-frame instruction 


PDAF type3 extraction can work in frame skip mode together with single frame or multiple frames. 
Once configuration is done, re-configure is forbidden until the frame skip operation is done. 


If software want to restart PDAF extraction, following steps should be abided: 


a) Setpdaf path eb-0 ; 
b) Setother PDAF path registers ; 
с) Set pdaf path eb-1 ; 
d) Set pdaf auto copy(intialization) or pdaf frc copy(during normal operation) 
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Single-frame: when skip_num==n, PDAF path will skip the 0, 1...n-1 frame and execute the extraction 
when п frame. A interrupt of pdaf_path_tx_done will trigger when the very frame is done. 
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Multi-frame : when skip_num==n, PDAF path will execute the extraction every other n frame as well 
as trigger the interrupt of pdaf_path_tx_done. 
8.2.4.8.4.3 PDAF_EXTR_CORE 


Probably two neighboring pixels are left and right phase pixels. There is no circumstances that two left 
phase pixels are neighboring, no right phase pixels are neighboring. 


This sub-module selects some specific raw pixels which called phase pixels based on location 
information. And it transfers them into PDAF_EXTR_PACK sub-module for output. There are two key 
adders of row and column to identify the phase pixels. 

8.2.4.8.4.4 PDAF_EXTR_PACK 


PDAF EXTR PACK sub-module accepts 3 10bits phase pixels and packed them into a 32bits signal. 
Then 32bits will be store in FIFO later. Every 3*10 bits will generate a 32bits data. There is an adder of 
mode 3 to control data out. 

8.2.4.8.5 Data format 


After pdaf extraction and pack, the data will be transferred into DDR, the data format is described 
below: 


The rule of all 3 data combination is shown below: 
е рр which came early will be arranged preferential in LSBs; 
e bits[31:30] will be set to zero strictly; 


е if less than З PPs will generate а 32bits, then MSBs will be set to zero. 


32bits 
V 

Р 

| 2 voo | рр 219:01 pp 1[9:0] pp. 0[9:0] 


Figure 8-31 output data format of PDAF EXTR 


8.2.4.8.6 Internal RAM specification 


This module will use a internal ram to store phase pixel location and its property (left or right) of a 
pattern. 


Name Type Size Number 
line buffer SP RAM 256*32bits 1 
Total 8192bits 


The wanted structure of internal ram is shown below: 


V0.9 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


1977 of 2522 


КРВ SPREADTRUM SC9832E Device Specification 


Width=128bits every two bits is a entirety 


addr=0 

addr=1 

addr=2 
2bits as a unit, indicate the feature of pixel: 
рі%0: 1: phase pixel, 0: not phase pixel; 
bitl: 1: right phase pixel, 0: left phase pixel 
(bitl is valid only when 6140 is 1) 

addr=63 


Figure 8-32 structure of wanted PDAF_EXTR internal ram 


To save cost, the ram will be the thinner the better. So the real structure of ram is shown below. Every 
four addresses will represent a 128bits in figure above. 


Width=32bits, every two bits is a entirety 
addr=0 


addr-1 
addr-2 


addr-255 


Figure 8-33 structure of real PDAF EXTR internal ram 


Because every 2bits is a basic unit in each address, the structure of internal ram actually can be 
divided into 64*64 pieces. Each piece is responsible for judgment of phase pixel in a pattern. The 
mapping rule between internal ram and block pattern is like this: 
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е address 0-3 corresponds to row0,address 4-7 corresponds to row1, and so оп; 


e within an address, bits[31:30] in addrO corresponds to со, bit[29:28] in addrO corresponds to 
coli, and so оп. 


4. left location pixels in a frame configuration is in MSB in an address; 
5. if a row of pattern cannot full fill an address, next row will be filled into the same address; 
6. every two bits represent a pp: is_pp? and is_right?. 
7. valid data fill low addresses as far as possible, high addresses may be useless based on size 
of pattern. 
8.2.4.9 DCAM AXI MASTER 


Use trimmed mm sync axim, only write channel included. 


AXIM MASTER have 9 write channels and 2 read channels to support асато if and dcam1_if. The 
specific connection is shown below inside асат if top. 


AXIM MASTER control all the write and read channels to communicate with AXI BUS through an 


arbiter inside. 


DCAMO 


57 


Ж 


АХІМ 


ZS 


< ww 


DCAM1 
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8.2.5 Control registers 


8.2.5.1 ММ DCAMO АРВ SLAVE Register Address Мар 


Base address: 0x60800000 
Base address(Set Reg): 0x60801000 
Base address(Clear Reg): 0x60802000 


Гота ее Дони | 


0x000C DCAMO FULL CROP STA | FULL CROP START 
RT 


| охоло | |0x0000 | ОСАМО_ FULL_CROP_SIZE | FULL_CROP_SIZE 
|00014 | DCAMO CAM BIN СЕС CAM BIN CFG 


ests 5 BIN CROP STAR | BIN CROP START 


0x0068 DCAMO PATH BUSY PATH BUSY 
0x006C DCAMO PATH STOP PATH STOP 
0x0100 DCAMO МІРІ САР CFG MIPI CAP. CFG 


0x0104 DCAMO МІРІ САР FRM С | МІРІ САР FRM CTRL 
TRL 


TOE | 0х018 | ОСАМО МІРІ САР FRM С | МІРІ САР FRM CLR 
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Ш А. Ш. Я 
0х010С DCAMO МІРІ САР START | MIPI_CAP_START 
|охоло — | |0x03110 ^ |DCAMO. MIPI CAP. END MIPI CAP. END 


0x0114 DCAMO МІРІ САР WORD | МІРІ CAP WORD CNT 
_ СМТ 

0х0118 DCAMO_MIPI_CAP_HEIGH | МІРІ САР HEIGHT. SIZE 
T_SIZE 


0x011C DCAMO VC2 CONTROL VC2 CONTROL 


0x0120 DCAMO IMAGE DT VC C | DCAMO IMAGE DT VC CONTROL 
ONTROL 


COURSES |0х0124 | DCAMO_ PDAF CONTROL | PDAF_CONTROL 


0х0128 DCAMO МІРІ REDUNDAN | МІРІ redundant signal 
T 

0x012C DCAMO PDAF САР FRM PDAF pixel counnter 
SIZE 


0x0130 DCAMO САР VCH2 SIZE | CAP VCH2 SIZE 
0x0134 DCAMO_CAP_VCH3_SIZE | CAP_VCH3_SIZE 
|00400 | DCAMO MODE DCAMO MODE 


е DCAMO BIN BASE WADD | BIN PATH BASE МУАООНТ 
R1 

0x0148 DCAMO BIN BASE WADD | BIN PATH BASE WADDR2 
R2 

0x014C DCAM0_BIN_BASE WADD | BIN_PATH_BASE_WADDR3 
R3 


| 0х0180 | | 0х0180. | ОСАМО_ IP_REVISION IP_REVISION 


0x0184 DCAMO FULL PATH STAT | FULL PATH STATUS 
US 

0x0188 DCAMO BIN PATH STATU | BIN PATH STATUS 
S 

0x018C ОСАМО АЕМ РАТН ЗТАТ | AEM_PATH_STATUS 
US 

0x0190 ОСАМО РОАЕ РАТН ЗТА | PDAF_PATH_STATUS 
TUS 

0x0194 DCAMO VCH2 PATH STA | VCH2 PATH STATUS 
TUS 

0x0198 DCAMO УСНЗ PATH STA | VCH3 PATH STATUS 
TUS 


0x019C DCAMO PATH FULL PATH FULL 
0x0200 DCAMO BIN CORE CTRL |BIN CORE CTRL 


0x0240 DCAMO PDAF EXTR СТН | PDAF EXTR CTRL 
L 


0x0244 DCAMO PDAF SKIP ҒАМ | DCAMO PDAF SKIP FRM 
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0x0248 DCAMO PDAF EXTR ROI | PDAF_EXTR_ROI_START 
ST 

0х024С DCAMO РОАЕ EXTR ROI | PDAF_EXTR_ROI_SIZE 
SIZE 


сою fomos | _ 


0x030C DCAMO LENS LOAD ENA |LENS LOAD ENABLE 
BLE 

0x0310 DCAMO АЕМ CFG READ | АЕМ СЕС READY 
Y 

0x0314 DCAMO LENS GRID NUM | LENS GRID NUMBER 
BER 


0x0318 DCAMO LENS GRID SIZE | LENS GRID SIZE 
0x031C DCAMO AEM OFFSET AEM OFFSET 
|00320 |00320. |DCAMO. AEM_BLK_SIZE AEM BLK SIZE 


0x0324 p LENS LOAD DON | LENS LOAD DONE 
0x0328 DCAMO AEM SKIP NUM AEM SKIP NUM CLR 
CLR 


8.2.5.1.1 DCAMO CFG 


0x00000000 DCAM control(0x00000000) DCAMO CFG 


пазете еее ЕЕ Е от А RESISTE 


Reserved 
| 8 0] 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | 
тс Де Е SH ESTERI с Баса ЕЕ Ең РЕЧ ИЕ ЈЕ 


| 

РА 
Reserved 

TH 


Type ПИШ EJEREREIERES 


DCAM control 


ar 
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T ve] — 
e СС Te СИ — —— 


VCHS3 PATH EB = virtual channel or data type path2 
enable control 

VCH2_PATH_EB | [4] RW NA virtual channel ог data type path1 
enable control, when pdaf type3 
extractor enable, this must be assert. 


Pom pame [mp — mw [NA |o Е enabloconiol ______ 
ем Рат вв [л [RW [л fo зет pain enasie coro 
Fem PA EB [п aw [л — [9 — | Camera panoi erae — — — 
ОЕ [ior — mr [NA — 9 | Camera pan FULL өтімі” 


8.2.5.1.2 DCAMO CONTROL 


0x00000004 Camera control register(0x00000000) DCAMO CONTROL 


ПАС EXE KE 


№. 

АЦ 

Reserved TO 

ОР 

Y 
ve | ve | 


Reserved 


Camera control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH3_AUTO_CO Tare A |° аса 1:enable auto copy of VCH3 path 
PY 


VCH3_FRC_COP | [18] WC NA Write 1 to generate force copy pulse of 

Y МСНЗ path 

VCH2_AUTO_CO | [17] WC NA 1:enable auto copy of VCH2 path when 

PY pdaf type3 extractor enable, this must 
be assert. 


VCH2_FRC_COP | [16] we JN jo | Write 1 to generate force copy pulse of 
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Y VCH2 path when pdaf type3 extractor 
enable, this must be assert. 

PDAF AUTO СО | [15] ШЕ ЕЕ; 1:enable auto copy of PDAF path 

PY 

PDAF_FRC_COP | [14] WC NA Write 1 to generate force copy pulse of 

Y PDAF path 

АЕМ АЦТО СО | [13] а SE 1:enable auto copy of 3A path 

PY 

AEM_FRC_COPY | [12] WC NA Write 1 to generate force copy pulse of 
3A path 

ВМ_АЧТО_СОР | [11] E LN ЕН 1:enable auto copy of binning path 

Y 


BIN FRC COPY | [10] WC NA Write 1 to generate force copy pulse of 
binning path; 

FULL AUTO CO HABLE ЕЕ ЕШ 1:enable auto copy of camera full path 

PY 

FULL_FRC_COP WC NA Write 1 to generate force copy pulse of 

Y camera full path. 


reserved [тэу |Ro [NA o [eee | 
с =-=. о | | 1: enable capture 0: по capture | | 1: enable capture 0: по capture | 0: no capture 


~ AUTO COP = 1:enable auto copy of mipi capture 
module 

CAP_FRC_COPY Write 1 to generate force copy of mipi 
capture module 


8.2.5.1.3 DCAM0_FULL CFG 


съ 2122 [5s [55 [25 6 [2 [7 [ж Ге Ге [5] 


Reserved 


| Туре — w——— N 
Peset | о | о | о |о | о | о | о | о | о | о [ооо [о [оо 
В ЛА АСЯ Е СЕ С Е ЕЕ Е ВЕ И 


a 


| Type | 


CAM_FULL_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


sees fea [no [а o ЕО 
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Fu со EB [m [mw [NA [o [upan crop erabe conoi | 


FULL_FORMAT RW NA 0: raw10 pack raw 
1: half word raw. 


8.2.5.1.4 DCAMO FULL CROP START 


0x0000000C FULL_CROP_START(0x00800080) DCAMG_FULL CHOP-ST 


| ви | зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved FULL_CROP_ST_Y 

туре | ою | 
| B |15|14 | яз | 12 | [10 [о [в | у | е | 5 | 4 | з | 2 | 1 |о 


FULL_CROP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rea [Ro [NA o [Resened ___________ 
FULL_CROP_ST | [28:16] | RW NA 0x80 Start Y position [0, тірі сар end у- 
_Y mipi_cap_st_y-1), 2-pixel align 
sta [Ro NA o ама 


FULL_CROP_ST | [12: 0] RW NA 0x80 Start X position [0, тірі сар end x- 
_X mipi_cap_st_x-1), 2-pixel align 


8.2.5.1.5 DCAMO FULL CROP SIZE 


0x00000010 FULL CROP SIZE(0x00FFOOFF) 


Br |31 | 30 | 29 | 28 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name | po cron sey | 


Reserved FULL_CROP_SIZE_Y 


DCAMO FULL CROP SI 
ZE 


FULL_CROP_SIZE 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1985 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eser [ste so [sa o [Reeves 


FULL_CROP_SIZ | [28:16] | RW NA Oxff Y size, 2-pixel align [0, 
ЕУ mipi_cap_end_y-mipi_cap_st_y+1] 


Teena [rsa o [а |o — meme — — — — —] 


FULL CROP 512 | [12: 0] RW NA Oxff X size, 4-pixel align, [0, 
EX тірі cap end х-тірі cap st x«1] 


8.2.5.1.6 DCAMO CAM BIN CFG 


съ o o | 2 Doo [5s [55 [аз [о [2 [7 [ж Do Ге [пе] 
ве | 


Reserved 


5 = 


зе ма 
Pele Pepe 


CAM_BIN_CFG 


“=” | C KA” 
ar Value 

ІСІ Пета [no [а o [nes — | 

mm бувазо m [AW [na |o отто enan binning bypass | 

ын сом ев [m [AW [WA [о binning path crop enable соли | 


ВМ ҒОНМАТ RW NA 0: raw10 pack raw 
1: half word raw shadow 


8.2.5.1.7 DCAMO BIN CROP START 


0x00000018 BIN CROP START(0x00800080) аа ша 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name | ————sssaaaa 


Reserved BIN CROP ST Y 


Type 


ж . J— &— 3] 9w9w 9 h3w^M—d 
ЕШІ ЕЛЕНЕНЕНЕН о|о|• о|ој|ојо 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1986 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КД SPREADTRUM | SC9832E Device Specification 
"пате но 


me | = О 
веза ОТ 51151 


BIN_CROP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei [ora Ro [а |o ЕО 


ВМ СВОР ЗТ У | [28: 16] | RW NA 0x80 Start Y position [0, тірі сар end у- 
mipi_cap_st_y-1), 2-pixel align 


sea — ЕЖЕ [RO [WA |o ОИ 


BIN CROP ST X | [12: 0] RW NA 0x80 Start X position [0, mipi cap end x- 
mipi cap st x-1), 2-pixel align 


8.2.5.1.8 DCAMO BIN CROP SIZE 


съ 1222 е [= [и [о 212 [ж Го Ге [т [ле] 
папе [Nore 


Reserved BIN_CROP_SIZE_Y 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


BIN_CROP_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar — 


ES | CROP SIZE |[28: 16] | RW r= — 2-pixel align [0, 
Тик сар епа у-тірі cap st у+1] 


BIN CROP SIZE | [12: 0] A P — size, 4-pixel align, [0, 
X тірі cap end х-тірі cap st х+1] 


8.2.5.1.9 DCAMO INT MASK 


0x0000003C DCAM INT MASK(0x00000000) DCAMO INT MASK 


_ в | a1 [30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 1 | 17 | 16 | 
[Name оғы ____Н_ 


DCAM_INT_MASK 
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[tye sFK 
| Reset | о | о | о |о | о | со То |о | о | о| о То | о фото То 
а иаи иаа атаа 


DCAM_INT_MASK 


| — NEM 
ее PPP PPP PPP PPP) 


DCAM_INT_MASK 


Field Name Type Set/Cle | Reset Description 
ar Value 
DCAM INT MAS | [31: 0] NA DCAM interrupt masked status,please 
K refer to DCAM INT. STS Detail 


8.2.5.1.10 DCAMO INT EN 


съ Ти p [s oT е [5 [и T [о [ [ж To Ге [ [ле 
| Name | DCAM INT EN 

пее О [2 О ОСЗ ОСЗ О О ОСЗ ОЗ ОСЗ О ОСЗ СЗ СЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


DCAM_INT_EN 


Ш 
е |o КЯКЗЕНЕЯЕНЕЕКЕЕНЕНЕНЕН 


DCAMO INT EN 
Field Name Type | Set/Cle | Reset Description 
ar Value 

DCAM INT. EN [31: 0] RW NA ВИЙ 1: DCAM interrupt is enabled for 
source | 
Bit[i] 0: DCAM interrupt is disabled for 
source | 

8.2.5.1.11 DCAMO INT CLR 


DCAM INT. CLR(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm Pom 


DCAM_INT_CLR 


| ва | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 
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| Name | DCAM_INT_CLR 
Type 


DCAM_INT_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM INT CLR | [31: 0] WC NA Write 1 into ВИ] to clear БИ of 
ISP_INT_RAW register. 


8.2.5.1.12 ОСАМО INT RAW 


ICHEREIEIEJEIEIJEJEREIEIEREJEIEREAEI 
C | 


DCAM_INT_RAW 
e к aa 
[Reset [о | о | o | o | о | со | о | о | о | оф о о | о | о | о | о. 
| ви | | |з | 12 | п | по о [е | у | е | 5 | 4 | за | 1 [о 


ОСАМ INT RAW 


w vn 
пее PPP) PP Py Ppp) |] 


DCAM_INT_RAW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_RAW | [31: 0] Ro [м jo | DCAM interrupt source raw bits 


8.2.5.1.13 DCAMO FULL BASE WADDR 


0x0000004C FULL PATH BASE WADDR(0x00000000) 


[eam pee] РЕ em per ene e ЕЕЕ Е Ee e И t 


FULL PATH BASE WADDR 


T 


DCAMO FULL BASE W 
ADDR 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


FULL PATH BASE WADDR 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


да Tea ВА | [31:3] FRM ADDRO, for full path raw data, 
8B align shadow 


[ees [mw [so [NA [o [Reseved — — — — — 


8.2.5.1.14 DCAMO BIN BASE WADDRO 


0x00000050 BIN PATH BASE WADDRo(0xo0000000) | DCAMO BIN BASE МАР 


Em А ea fer] а Еее n e er] es И Еа 
[Name | mman _ SANA 


BIN_PATH_BASE_WADDR0 
те | 22. а«бам/ 
| e | 15] 14 |з | 12 | п | то о | в | у | е | 5 | а [з [2 | 1 |о 
| Мате | BIN_PATH_BASE_WADDRO Reserved 
те | 4 жза ШИН 


BIN PATH BASE WADDRO 


Field Name Type Set/Cle | Reset Description 
ar Value 
BIN PATH BASE | [31: 3] RW NA FRM ADDR BIN, for binning path raw 
_WADDRO data, 8B align 


[ees [кй [so [NA 9 [эше — — — — 


8.2.5.1.15 DCAMO AEM BASE WADDR 


0x00000054 AEM PATH BASE WADDR(0x00000000) ССАМО ЛЕМ. BASE WA 


Е Е ЕЕ EE оли 
ИИС ITI I _______ 


| Мате | AEM_DOUT_BASE_WADDR Reserved 
Tre | Ol рю 


AEM_PATH_BASE_WADDR 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1990 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AEM_DOUT_BAS | [31: 3] RW NA AEM data buffer write base address, 
E WADDR for AEM output data, 8B align 


sea [ай [б Га o fea 


8.2.5.1.16 DCAMO LENS BASE RADDR 


0x00000058 АЕМ PATH BASE RADDR(0x00000000) РСАМО КЕНӘ BASE НА 


| в |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
[Name | ____шморма амо 7.5 А 
| Reset | о | о | о |о | о | со | о |о | о | о | о То | о фото ро 
| ви | 15] 14 |з | 12 | п | по о | в | у | е | 5 | 4 | з|2 | 1] 0 
| Мате | LENS_PARA_BASE_RADDR Reserved 

|тре | ом Ам МБ 
Peset | о | о | о | о | о | о | о | о | ој] оде - И 


AEM_PATH_BASE_RADDR 


Field Name Type | Set/Cle | Reset Description 
аг Value 
LENS PARA ВА | [31:3] RW NA LENS parameter buffer read base 
SE RADDR address, 8B align 


[ees — [ай [no [WA [р [шее — — — — — ] 


8.2.5.1.17 DCAMO PDAF BASE WADDR 


0x0000005C PDAF PATH BASE WADDR(0xo0000000) | DCAMO PDAF BASE W 


| em |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | to | 17 |16 
[Name | so PDAFPATRBASEWADR O O S 


PDAF_PATH_BASE_WADDR 


T 


| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 [432 | 1 |о 
| Мате | PDAF_PATH_BASE_WADDR Reserved 
Те ООС ОИ и 


PDAF_PATH_BASE_WADDR 


нв мате | ви | Туре [всю нее Description | 
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е И S Ни 


вл ADR ВА | [31: — ҒАМ ADDR PDAF for type1/2 or 
type3-left data, 8B align 


Deme: [es [so [NA |o [еше — — — —— 


8.2.5.1.18 DCAMO VCH2 BASE WADDR 


0x00000060 VCH2 PATH BASE WADDR(0x00000000) 


EXE ESE 2 er] een] e ee ЕЕ o e en Le e d 


VCH2 PATH BASE WADDR 


DCAMO VCH2 BASE W 
ADDR 


VCH2 PATH BASE WADDR 


Field Name Type Set/Cle | Reset Description 
ar Value 
VCH2 PATH BA | [31:3] RW NA FRM ADDR VC2/for type3-right or 
SE WADDR other type data, 8B align 


Deme: [ew [so ]w o [Reseved ———  — —— 


8.2.5.1.19 DCAMO VCH3 BASE WADDR 


0x00000064 VCH3 PATH BASE WADDR(0x00000000) 


с 2122 1141221 IS IS IV [5] 
| Name | МСНЗ PATH BASE WADDR 


DCAMO VCH3 BASE W 
ADDR 


VCHS3 PATH BASE WADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 1992 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


МСНЗ_РАТН_ВА | [31: 3] RW NA ҒАМ ADDR VCS3, for other type data, 
SE_WADDR 8B align 


ems _ [ай [no [WA 9 Е 


8.2.5.1.20 DCAMO PATH BUSY 


_ [s [o s v [25 [25 T4 To [а T [ [ Ге [7 [8 


Reserved 


- B 


o да 
ПИ: > | > | 


PATH_BUSY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


a = — 


PDAF_PATH_BU | [3] 1: busy; O:idle 
SY 
Y 


Едита о [Ro [а |o БЕ 


SY 


8.2.5.1.21 ОСАМО РАТН ЗТОР 


съ 2122 [s [25 2 [2 [ [ж Do Ге [т [5] 
ТІГІ е aa 


Reserved 


_Турс ee ___- — 7] 
| еве | о | о | о [ооо [о Тото [о Го [ооо [о [о 
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14 | 1з | 12 | "1 | по о Је | у Је | » | зато 


Me PD 
H2 AF 
PA PA 
Reserved TH TH 
ST ST 
OP OP OP 


PATH STOP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


OP 
селти || те 
ОР 


ШТО С=З 


ОР 


8.2.5.1.22 ЮСАМО МІРІ САР СЕС 


с Ти s |» D ЕЗ [2 T 212 [ж | e T [т [ле 


МІРІ САР_ 


Reserved БЕСІ Y 


- R 
MUN MIPI_YUV_ A МІРІ DATA | BAYER M i 
семе ТУРЕ is s | BITS ODE i 


ка ----- | 


МІРІ САР СЕС 
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[Tow TVae] — 
es ec Te [> [шшш — — — — 


МІРІ САР DECI = 18] | RW Only for YUV: 
Y Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
MIPI_CAP_DECI_ | [17:16] | RW NA Only for YUV: 
X X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


кез eo [RO qe ше — 


MIPI YUV TYPE YUV sequence of sensor data: 
0: YOUOY1V1 
1:YOVOY1UO 
2:U0YOVOY 1 
WR VOYOUOY1 


САР МІРІ МОО ee : continuous capture 
E 0: only capture one frame 


МІРІ НВЕҒ SEL ||] АМ |М |0 | 1:check hvalid; O:only check dvalid; 


MIPI DATA BITS | [4: 3] RW NA 00:8bits 
01:10bits 
10:12bits 


BAYER_MODE [2: 1] RW NA sensor bayer pattern mode: 
2'b00: mode 0; Gr,R,B,Gb 
2'b01: mode 1;R,Gr,Gb,B 
2'b10: mode 2;B,Gb,Gr,R 
2'b11: mode 3;Gb,B,R,Gr 


ОИ СООО С NA [o [юше — — — 


8.2.5.1.23 DCAMO MIPI CAP FRM CTRL 


0x00000104 МІРІ CAP. ЕВМ. CTRL(0x0000000F) ер Ie RES 


B-NEIJEIEIJEJEJESEIEIEIEIEREJEIEIERES 


Reserved LINE AEM PRE DDR WR ROW СМТ ТНА 


| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | а | за | 1 |о 
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DDR_WR_ROW_CNT_TH МР! САР 
Бра — x: 52 77 МІРІ РВЕ SKIP CNT 


€ 9 | = ЕСТЕН ОО 
ее |o [о [о ОС ОС О С О СЗ С ОС С 


MIPI_CAP_FRM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


LINE АЕМ РВЕ [27: 24] | RW ем = number of fake eof before true eof, 
for loading grid table 


DDR_WR_ROW__ | [23:12] | RW threshold of wr row cnt , notice isp if 

CNT_THR cnt is greater than this section; 
mipi_cap_st bad wr_row_cnt_thr 
<= mipi_cap_end 


MIPI CAP FRM | [11:6] The counter is for the frames, which 
CNT CAP issues to the next modules. 


МІРІ CAP FRM | [5:4] 00:no deci 
DECI 01:1/2 
10:1/3 
11:1/4 
ве es qm qe N 
CNT frames 


8.2.5.1.24 DCAM0_MIPI_CAP_FRM_CLR 


0x00000108 MIPI CAP FRM CLR(0x00000000) Е 


= Tn [s а ее Га а а Га а ао [в [== 


Reserved 
| Туре NNNM 
| позе | о | о | о | о | о | о | о | о | о | о [о | о |о | о | о [о] 
ви | 15 | 1а | 1з | 12 | и (ао | о |е | 7 6 | | 4|з|2 | 1 |о 


Mom 


EX aaa 
| еве | о | о | о | о | о | о | о [ооо Го [ооо оо 


МІРІ САР ЕНМ СІН 
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T Tv] — 
ae [eri [жэ = — —— 


МІРІ САР FRM . If this bit is 1, the frame-counter will be 
CLR "О" at the next frame start, and then 

this bit is self-cleared by HW. 
8.2.5.1.25 DCAMO MIPI CAP START 


0x0000010C MIPI CAP. START(0x00800080) ОСАМО | ща | CAP. STAR 


KCHEJEIJEIEIEZEJEJEJEJEIEIEIEIEIEAES 
| Name | мм [бы 


Reserved MIPI CAP ST Y 
Туре ъъ | ынаа ухе 
| ge |15 | 1а | яз | 12 [чм | ој о [в | у | е | 5 | 4 | з | 2 то 


MIPI_CAP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СВЕ so [NA |o [шш _ 


МІРІ CAP. ST Y | [28: 16] Start Y position N-1,2 aliagn, should 
be even 


ewe; [neva [RO [а — o [Reseed — — — — — ] 


МІРІ САР ST X | [12:0] Start X position N-1,2 aliagn, should 
be even 


8.2.5.1.26 DCAMO MIPI CAP END 


ЕЕЗ ЕЕЕ ЕЗ ЕЕЕ ЕЕЕ ЕЕ 


Reserved MIPI CAP END Y 


MIPI CAP. END 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СВЕ so [а | [шш _ 


МІРІ CAP END | [28: 16] End Y position N-1,should be odd 
Y 


Tena [sa |o [а o — [rese — — — — — ] 


MIPI CAP END | [12: 0] RW NA Oxff End X position N -1,should be odd, cap 
X size must 4 pixel align 


8.2.5.1.27 DCAMO MIPI CAP WORD CNT 


0x00000114 MIPI CAP WORD CNT(0x00000000) 


| в |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


MIPLCAP_WORD_NUM 


DCAMO MIPI CAP WOR 
D CNT 


МІРІ САР WORD. NUM 


e | С _____ 
| Reset} o | о | о | о | о | о | о | о | о Гео Тото Те Ро То 


| ви | 15 | 14 |з | 12 | п | по о | в | у | е | 5 | 4 | за | 1 [о 


МІРІ САР WORD CNT 


Field Name Type | Set/Cle | Reset Description 
% Value 
MIPI CAP МОВ | [81:0] NA [15:0]:raw image byte cnt 
D NUM 


8.2.5.1.28 DCAMO MIPI CAP HEIGHT SIZE 


0x00000118 MIPI CAP. HEIGHT. SIZE(0x00000000) AT ја 


| em |з1 | 30 | 29 | 28 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 |16 
Еш” ЕРІ s ____________| 


Reserved МІРІ САР_НОВ!_СМТ 


Reserved МІРІ САР VERT СМТ 


| e |15 [14 [13 | 12 | п | по [о | в | у | е | 5 | 4 | за | 1 [о 


MIPI_CAP_HEIGHT_SIZE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


[reserved = | Ои шаш и |0 | Reserved 0222 | 


MONT E HORI | [28: 16] width cnt in one C — value 
only when sensor eof or frame err or 
line err asserts 


MIPI CAP VERT = 0] МА height cnt in one frame, update value 
_CNT only when sensor_eof or frame_err or 
line_err asserts 


8.2.5.1.29 DCAMO VC2 CONTROL 


0x0000011C VC2 CONTROL(0x00000000) DCAMO VC2 CONTROL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | o | 17 | 16 


Reserved VCH2_VC 


VC2 CONTROL 


Field Name Type | Set/Cle | Reset Description 
ar Tot 


VCH2 VC [17: 16] CM NUR did Virtual channel id which transfer VC2 
data 


VCH2 DATA TY | [13: 8] SLT e [oer и VC2_data_type, depend on sensor 
PE 


еме [ra [Ro [а o ЕО 


VCH2 MODE [1: 0] RW NA when pdaf тоде==3, VC2 MODE 
should be 0, otherwise 
00:no VC2 transfer 
01:VC2 transfer via data type 
10:VC2 transfer via virtual channel 


8.2.5.1.30 DCAMO IMAGE DT VC CONTROL 


DCAMO IMAGE DT VC CONTROL(0x00000000 | DCAMO IMAGE DT УС. 
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Св [зо [29 [28 [27 [25 8 [я [23 [22 [ж [ж еее 
Dame ООО масе 
ЕГІН | 
ПЕ | ИА [| В НС ОЗ В НЕА НЕ ОС ИСА ОЗ СЗ ИСА Е 


| ви |15|14 [яз | 2 | п [зо [ое | у [е | 5 |4 | з 2 | 1 |о 


IMAGE_M 
Reserved IMAGE_DATA_TYPE Reserved GEI 


DCAMO IMAGE DT VC CONTROL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eer mismo m. |o Wee — — — — — 


IMAGE VC [17: 16] | RW NA virtual channel to match, valid when 
image_mode==2 


ЕО пета [RO о [Pee — — — — —] 


IMAGE DATA Т | [13: 8] RW NA data type to match, valid when 
YPE image mode--1 


emer [тл [so [л [р — [Ree — — — — — 


IMAGE MODE [1: 0] RW NA image mode 
00:no Image data transfer 
01:image data transfer via data type 
10:image data transfer via virtual 
channel 
11: fobidden 


8.2.5.1.31 DCAMO PDAF CONTROL 


0x00000124 PDAF CONTROL(0x00000000) ixi A LE 


ИТШЕЛЕЗЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Nm | nm 7 


Reserved PDAF VC 


PDAF_CONTROL 
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Field Name Type | Set/Cle | Reset Description 
ar — 


PDAF_VC [17: 16] TI fe e [шетинин | Virtual channel id which transfer pdaf 
data 


ЕО пета [RO ОИ ООО ООО 


PDAF DATA TY | [13: 8] pe БЕ НЕН phase_data_type, depend on sensor 
PE 


ema СЕ [so [NA fo — [Reemi — — — — — 


PDAF MODE [1: 0] RW NA pdaf mode 
00:no pdaf transfer 
01:pdaf transfer via data type 
10:pdaf transfer via virtual channel 
11:type3 pdaf 


8.2.5.1.32 DCAMO MIPI REDUNDANT 


0x00000128 MIPI redundant signal(0x00000000) DCAMO_ UE REDUNDA 


RCNEJEJEIEJEJEJEJEIEJEJERERERERERES 
| Name | Reserved 


IDI 
HE 
AD 
erv ЮГ ECC IDI DATA TYPE ER 
ed ЈЕ 
М 


МІРІ redundant signal 


Field Name Type | Set/Cle | Reset Description 
ar Value 


(CS Е СН С ПИШЕН ИН 
Е [єп [no [а |o СО 
ЕЕ [mp mo [ал |o О 


8.2.5.1.33 DCAM0_PDAF_CAP_FRM_SIZE 


0x0000012C PDAF pixel counnter(0x00000000) PORAN Е 
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Св ЕЈ [зо [29 [8 [7 [25 5 [ая [23 [22 [ж [ж е [в [зт е 
Сато ООО ЕЕ 
aa 
вези | е Го Те е То Те Те О е е Те 


| e | 15] 14 |з | 12 | п | по е | в | у | е | 5 а] за | 1 [о 


PDAF_CAP_FRM_SIZE 


| — — RN 
пее | [о Ре С О ОС ОС ОС О ОС ОС ОС С ОСЗ С С 


PDAF pixel counnter 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; СЕТ |o [а |o [nes — — — — — 


PDAF CAP FRM | [19: 0] peces qe PDAF pixel counnter in current frame 
SIZE 


8.2.5.1.34 DCAMO САР VCH2 SIZE 


0x00000130 CAP VCH2 SIZE(0x00000000) 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕЕЕЛЕЛЕЛЕЛЕ 


222 - _ 
Pest | о | о pepe | о | о | о |о|о | о|о|о|•|ој|ојо 
| ви | 15] 14 |з | 12 | п [зо [о | е | у | е | 5 | а | за | 1 |о 


CAP_VCH2_SIZE 


e | oA 
| еве | о [o | о | о | о | о | о [ооо [о [ооо [о | о 


DCAMO CAP VCH2 SIZ 
E 


CAP VCH2 SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 
по [NA o [Resened — _ 
CAP VCH2 SIZE | [19:0] | ВО |М [0 | VCH2 CAPTURE byte count 


8.2.5.1.35 ОСАМО САР УСНЗ 512Е 


0х00000134 CAP VCH3 SIZE(0x00000000) i 


ЕЕЕ [2] |» ee [2 cd 
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ал М 
| Reset | о | о | о О | о о Е fete] ЗВ 
С ЕЛИСЕ ИЕ 


CAP_VCH3_SIZE 


ИИ 
пее PPP) PPP) PPP) 


CAP_VCH3_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pre но [NA o [Resned 7 
CAP VCH3 SIZE | [19:0] | ВО |М [0 | МСНЗ CAPTURE byte count 


8.2.5.1.36 DCAMO MODE 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІГЕЕІЕЛЕЛЕЛЕ 
ТИЕ 


Reserved 
е | 
[Reset | о | о | о | о Торо Торо | о | о | о o |o | о [о | о] 
ви |1) та | 13 | 12 | чи ло [ә | ге | 7 | е [оја | з| 2 | 1 [0] 


SLOW_ADDR_NU 
= | 


— 


DCAM0_MODE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: oa [Ro [WA o ЕО 


SLOW ADDR М | [3:1] RW NA when in slow motion mode, num of 

UM address will be used next round. When 
in normal mode,always use the 
BIN PATH BASE WADDRO 

DCAMO MODE RW NA 0: normal mode; 1:slow motion mode, 
only effect binning path base waddr 


8.2.5.1.37 DCAMO BIN BASE WADDR1 


0x00000144 BIN PATH BASE WADDR!1(0x00000000) DCAMO BIN BASE WAD 
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2-22. -... 
| ви |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | to | 17 |16 


BIN PATH BASE МАООВ1 


пее С [2 ОЗ ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ ОС ОСЗ ОСЗ ОСЗ 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


BIN PATH BASE УУАООН1 


Field Name Type Set/Cle | Reset Description 
ar Value 
BIN PATH BASE | [31: 3] RW NA FRM ADDR BIN, for binning path raw 
_ WADDRH1 data, 8B align 


[ewe — [ай [б [WA [o [шше — — —  —  —] 


8.2.5.1.38 DCAMO BIN BASE WADDR2 


0x00000148 BIN PATH BASE WADDR2(0x00000000) аслар 


Br 31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name | BIN_PATH_BASE_WADDR2 

Peset | о | о | о | АМА о |о |о | ooo | о|ојо 
Fi 
| Name | BIN_PATH_BASE_WADDR2 
e | __ Ду“ = фи 
| Reset [о | о o | ој o | о Го [о [о | о Го Го o | ош 


BIN_PATH_BASE_WADDR2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BIN_PATH_BASE | [81: 3] RW NA FRM ADDR BIN, for binning path raw 
_WADDR2 data, 8B align 


ЕО [ай [б Га o fe 


8.2.5.1.39 DCAMO BIN BASE WADDR3 


0x0000014C BIN PATH BASE WADDR3(0xo0000000) | DCAMO-BIM ВАЗЕ МАР 
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ЕЕЕ Е ЕЕЕ ЕЕЕ Е 
ru авна 
вези | ггг 


| ви ЕЕ | та а пе | | по о е ОС ОСЗ Е eso 


BIN_PATH_BASE_WADDR3 


Field Name Type Set/Cle | Reset Description 
ar Value 
ВМ РАТН ВАЗЕ | [31: 3] RW NA FRM_ADDR BIN, for binning path raw 
_WADDR3 data, 8B align 


[ees [кй [so [NA o [эше — — — — 


8.2.5.1.40 DCAMO IP REVISION 


съ Ти o [s o] е [5 2 22 [ж Го Ге [v [л 
De ОО 


Reserved 


|74222. 
Peset | О | o o o| o o o| О Tree |е тон o a 
KR ŠII<€III€III€IIIIII£IXƏQƏL€IIKTOIOIWIYKIIG 


IP_REVISION 
Preset To Tate po 


IP_REVISION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕО СЕТ [RO [а |o ООО 


IP_REVISION [15: 0] NA 0x400 ip revision 
[15:8]: major version number 
[7:0]: patch number 


8.2.5.1.41 DCAMO FULL PATH STATUS 


С ЕТЕЛ ЕТ ЕТЕЛ ЛЕТЕ ЕВЕ [ж [®[»[» [= [| 
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| Name | FULL_PATH_STATUS 
—ssassnanp 


FULL_PATH_STATUS 


| — — REM 
пее PPP PPP PPP PPP) 


| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


FULL_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


FULL_PATH_STA | [31: 0] NA {pack_cnt_mod8[2:0],crop_y_cnt[12:0], 

TUS crop x cnt[11:0],raw burst state[1:0],r 
aw burst data. state[1:0]) 
pack cnt mod8: full path pack mode8 
counter, to check if pack is working; 
crop y cnt[12:0]:full path crop row cnt, 
to check if crop is working; 
crop x cnt[11:0]:full path crop col cnt, 
to check if crop is working; 
raw burst state[1:0]: full path raw 
burst cmd cstate, to check raw burst 
working state; 
raw burst data state[1:0]: full path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.42 DCAMO BIN PATH STATUS 


0x00000188 BIN PATH STATUS(0x00000000) DCAMO-BIN. PATH STA 


Св [эт [зе [ж [ж] |» [» [а [Те cd 
Pome fms | 


АМ | 
| нет ом o о | о | o o| | о | о То То | о | о|ојо 
| ви | 15 | 14 |з | 12 | п | по о | в | у | е | 5 | 4 | за | 1 [о 


BIN_PATH_STATUS 


E CREE NEN 
ее PPP PPP PPP PPP), 


BIN_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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BIN_PATH_STAT (9'dO,pack cnt mod8[2:0],bin hor cnt[ 
US 10:0]bin y cnt[2:0],bin x cnt[1:0],raw 
Durst. | state[1:0],raw burst data state 


pack cnt mod8: bin path pack mode8 
counter, to check if pack is working; 


bin hor cnt[10:0]: bin path bin core 
col cnt, to check if bin. core is working 


bin y cnt[1:0]:bin path bin core pixel 
cnt for each bin group, to check if 
bin core is working; 


bin x cnt[1:0]:bin path bin. core pixel 
cnt for each bin group, to check if 
bin core is working; 


raw burst state[1:0]: bin path raw 
burst cmd cstate, to check raw burst 
working state; 

raw burst data state[1:0]: bin path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.43 DCAMO AEM PATH STATUS 


0x0000018C АЕМ PATH, STATUS(0x40000008) NS cr аи 


| em |з1 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
[Name [ми ____(н_______ 


AEM_PATH_STATUS 
Type 
ви те [14 | 1з | 12 | 1 [10 [о |е | 7 [6 [5 [а | з [2 | 1 |о 


AEM_PATH_STATUS 


те ОИ 
вези Те 


AEM_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AEM_PATH_STA | [31: 0] МА 0х4000 | {aem_cfifo_ack, dcam_dfifo_full, 
TUS 0008 aem burst fsm[1:0],bufO rdy4 burst, 
рин rdy4 burst, burst rd buf sel, 
aem dat hold,lesn intp fsm[2:0].grid | 
buf wt addr[9:0], lens load fsm[2:0], 
lens load clk eb r, 
сік down 4 май“ “sof, 
cur frm lens vid, сиг frm aem vid, 
aempath. reg load ena, 
aem reg copy ena, 
set reg copy ena,load fsm err); 
all these register only readable, and 
only debug for ASIC HW. 
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8.2.5.1.44 DCAMO PDAF PATH STATUS 


0x00000190 PDAF PATH STATUS(0x00000000) 


| ex 1 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


PDAF_PATH_STATUS 
а _- _______| 
| ви | | |з | 12 | п | по | о [е | у | е | 5 | 4 | за | 1 |о 


PDAF_PATH_STATUS 


m [OOS 
вазе |“ [о С С ОС О С ОЗ ОС ОС ОС ОС С Е СЗ С 


ОСАМО РОАЕ РАТН 5Т 
ATUS 


PDAF_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


PDAF PATH ST | [31: 0] NA (11'd0,pdaf extr y cnt[12:0],pdaf pac 
ATUS k left cnt[1:0],pdaf pack right cnt[1:0] 
raw. burst state[1:0],raw burst data _ 
state[1:0]) 
pdaf extr y cnt[12:0]: pdaf extraction 
row cnt, to check if extr. core is 
working; 
pdaf pack left cnt[1:0]: pdaf pack 
each 3 pixel cnt, to check if pdaf pack 
left is work; 
pdaf pack right cnt[1:0]: pdaf pack 
each 3 pixel cnt, to check if pdaf pack 
right is work; 
raw burst state[1:0]: pdaf path raw 
burst cmd cstate, to check raw burst 
working state; 
raw burst data state[1:0]: pdaf path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.45 DCAMO VCH2 PATH STATUS 


0x00000194 VCH2 PATH STATUS(0x00000010) 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕІ 
| Name | VCH2_PATH_STATUS 


ОСАМО ҮСН2 РАТН 5Т 
ATUS 


x «<< __________ 
| Reset | о | о | о |о | о | со | о |о | о o| o o | о | ој ојо. 
eee 

oo O ü OO | 


VCH2_PATH_STATUS 
те в Т) 
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VCH2 PATH STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH2 PATH ST | [31:0] NA 0x10 (29'd0,vch2 mux,raw burst state[1:0], 
ATUS raw burst data state[1:0]) 
vch2 тих: choose vch? for right ог 
vch2 data, 
raw burst state[1:0]: vch2 path raw 
burst cmd cstate, to check raw burst 
working state; 
raw burst data state[1:0]: vch2 path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.46 DCAMO VCH3 PATH STATUS 


0x00000198 VCH3 PATH STATUS(0x00000000) ча уа eet 


IKCNEJEJEIEJEJESEIEIEIEIEREIEIEIEAES 
[Name [и | _______ 


МСНЗ PATH STATUS 
зе __ _ ___. AM w ____ 
а год ВН [RR Е ИЕЛ УЧ ЕЛ 


VCH3_PATH_STATUS 


еј СС | > — j] 
вези ГГ Те | 


VCH3_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH3 PATH ST | [31: 0] (30'd0,raw. burst state[1:0],raw burst . 

ATUS- 5521. :0]} 
raw_burst_state[1:0]: vch3 path raw 
burst cmd cstate, to check raw burst 
working state; 
raw_burst_data_state[1:0]: vch3 path 
raw burst data cstate, to check raw 
burst working state. 


8.2.5.1.47 DCAMO PATH FULL 


ЕЕЗ ЕЕЕ ЕЗ ЕЕЕ ЕЕЕ Е 
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ме nm eee 


Reserved 


PATH_FULL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эп [Ro [а [s Wee — — — — —] 
САР МІРІ FIFO | NA cap mipi fifo full 
FULL 
VCH3 PATH FU LEN ЈЕ 4 path overflow or full 
LL 
VCH2 PATH FU т |ю [MAN path overflow ог full 
LL 
PDAF_PATH_FU ве N | path overflow or full 
LL 
AEM_PATH_FUL | ЈУММУ | | path overflow ог full 
L 


Е [wi [о [NA [о ЕЕ 


FULL_PATH FUL Ae ГК UE 1 path overflow or full 
L 


8.2.5.1.48 DCAMO BIN CORE CTRL 


0x00000200 BIN CORE CTRL(0x00000000) dnd PORE EEN 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
mj == SS 


Reserved 
Іле) 4.2. 
[Reset | о | о | о | о Торо | о | о | о | о [о о |o |o [о | 


| ви |15 | 14 [13 | 12 | п о о | | 7 у [е | 5 | 4 |з |2 | 1 |о 


Reserved 
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[Ree | о | о | о о о [о [о [о [о [о [о [о [о [ооо | 


BIN CORE СТА 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dee: a [mo NA [шш — — — — — 


BIN RATIO [1] RW NA binning ratio, same in horizontal and 
vertical direction: 
150: 1/2 binning; 
1'b1: 1/4 binning; 


8.2.5.1.49 DCAMO PDAF EXTR CTRL 


0x00000240 PDAF EXTR CTRL(0x00000000) РА] та ст 


ИЛИ EE Г Гая а а а а КО 
Name (АЗЕМ 5555686 


т” [m 
вазе | | С О ОС О С ОЗ ОС ОС ОС С С О ОСЗ ОС 
m по | за | па Е | п | о | о | 2 Те 


PATTERN_ | РАТТЕВМ_ 
SIZE_Y 


Reserved 


Reserved 


ЕСІІЕНЕНЕНЕНЕЕЕНЕН 


PDAF_EXTR_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыма Е | Tw "qp [e _ — 


А ра | SIZE. т 3] pattern or block height: 
2'b00: 8; 
2'b01: 16; 
2'b10: 32; 
2'b11: 64. 


И | SIZE | [2:1] pattern or block width: 
2500: 8; 
2'b01: 16; 
2'b10: 32; 
2'b11: 64. 
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8.2.5.1.50 DCAM0_PDAF_SKIP_FRM 


ОСАМО | d | SKIP FR 


0x00000244 DCAMO PDAF SKIP FRM(0x00000000) 


IKCHEJEIEIEIJEZEJEJEJEJEIEREIEIEIEAES 
mj = «єє 


| — mm — 
ECEERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


= m 


DCAMO PDAF SKIP FRM 


Field Name Type | Set/Cle | Reset Description 
ar Value 

reserved [31: 7] NA Reserved,this register has been 
deleted, 

PDAF SKIP NU [6: 3] RW NA PDAF skip num, first skip several 

M frame, then begin do extraction. 

PDAF MUL EN [2] RW NA multi mode enable, when 1,every 
frame after skip num will be extracted 
periodically. 

PDAF SGL STA | [1] WC NA signle mode enable,when 1,next frame 

RT after skip num will be extracted. 


PDAF FRM MO RW NA single/multi frame mode enable; 0: 

DE single mode, only do extraction once; 
1:multi mode, do extraction 
periodically. 


8.2.5.1.51 DCAMO PDAF EXTR ROI ST 


0x00000248 PDAF EXTR ROI START(0x00000000) ае c 


= Тат ааа а аа Га а [= ]=T=T=[= = 
| Мате || ти 


Reserved ROI ST Y 
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PDAF_EXTR_ROI_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei [ora |o [а |o [nes — — — — —] 


ROI ST Y [25: 13] | RW NA roi start location of y direction, must 
greater than pp start y and 
roi st y«roi size y <= cap end y- 
cap st y 

ROI ST X [12: 0] RW NA roi start location of x direction, must 
greater than pp start x and 
roi st x«roi size x <= cap end x- 
cap st x 


8.2.5.1.52 DCAMO PDAF EXTR ROI SIZE 


0x0000024C PDAF EXTR ROI SIZE(0x00000000) га. А < пы 


| em |31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | to | 17 |16 
L3 o н E 


Reserved ROI SIZE Y 


| Bk [15 | та [яз | 12 | 11 [зо [о | в | у | е [ 5 | а | з|2 1 [о | 
| Мате | ROI SIZE Y ROI SIZE X 


PDAF EXTR ROI SIZE 


==” СМ i” 
аг Value 

ЕО ЕЕ но [а o ООО 

пошу [рз аи [na |o ЕСІСТТЕГІ —  — 

[morsvex [naa [aw [а o [rowan zan — — — — ] 


8.2.5.1.53 DCAMO BLC BYPASS 


m [о [s o] s [5 2212 [ж [o T T v [15] 
наме Ha 


Reserved 


Eme [9 SSS 
ETEERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved BL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
jim [n [NA [o [ее — -— 
BLC BYPASS [o] |w |м jo | shadow, 1: blc bypass; 0: blc work 


8.2.5.1.54 DCAM0_PATH_ENDIAN 


_ ви Ти [о] о [2] 7 |» |» [» 2 22 [ ее [лт | 6] 
име mU] 


Reserved 
е KENN 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 
| et |1) та | 13 | 12 | | по | о | в | 7 | е | ва | з| 2 | 1 [0] 


reseved | ^ЕМ ВЕМ | дед | УСНМЕМ | AEM WEN | BIN мемо | FULLWE | селге 
золе DIAN DIAN DIAN IAN NDIAN 
Type | во | = | 


path_endian 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: тта Ro [а р [nes — — — — —] 


АЕМ RENDIAN [13: 12] | RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 


СИ тога СЛ qe И — — 


VCH_WENDIAN path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
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ү IBA S| 


AEM_WENDIAN [7: 6] RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 

BIN WENDIAN [5: 4] RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 


FULL_WENDIAN | [3: 2] RW NA path data endian adjust in AXIM.when 
AXIM din is {A,B,C,D},then AXIM dout 
is : 
00:{A,B,C,D}, 
01:{D,C,B,A}, 
10:{C,D,A,B} 
11:{B,A,D,C}, 


ЕО [тї [no [а 9 [шше — — — — — ] 


8.2.5.1.55 DCAMO AEM PARA 


0x00000300 AEM PARA(0x00000000) DCAMO AEM PARA 


| em |31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 


Reserved 


ЕЕ E m 


AEM PARA 


Field Name Type | Set/Cle | Reset Description 
ar Value 


вш 
АЕМ ЗКР NUM | [7: 4] the AEM skip frame number of before 
AEM start working. If aem_skip num is 
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set to 0, there is no skip frame. This 
register is used for both single-frame 
and multi-frame mode. For single- 
frame mode, this skip counter will 
count to aem_skip_num and start the 
aem path hardware only once, while in 
multi-frame mode, the skip counter will 
work continously till the 
aem_mul_enable bit is set to 0. 


кее [эл [о [а р ООО 


AEM_MODE_SEL " RW NA AE monitor work mode. 
O:single frame mode. In this mode, the 
aem path will work only once, if 
software want to stat the single-frame 
mode, software need set this bit to O, 
and set aem sgl start bit to 1 to start 
the hardware, after aem path hardware 
finish one time, hardware will stop, 
software need to write 1 to 
aem 501 start bit if it wants another 
aem operation. 
1: multi-frame mode. In this mode, the 
aem path will work periodly, if software 
want to start this mode, software need 
set this bit to 1, and set the 
aem mul enable bit to 1 at the same. 
if the software want to stop mutli-frame 
mode, should set the aem mul enable 
to 0. 


LENS BYPASS RW NA LSC module control 
0: work 
1: bypass 


8.2.5.1.56 DCAMO BLC PARA R B 


0x00000304 BLC PARA R B(0x00000000) DCAMO BLC PARA R B 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 


Reserved ВС B PARA 
уе | m° |) ~ | 


ВОС B PARA BLC R PARA 


ВС PARA В B 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eser Дега С m fo 
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[SEC в PARA [Foi [AW [NA fo | BLGcalbraton paramers — | 


ВЕС_В_РАВА _ |[9:0] |RW |М fo ___| BLC calibration parameter for R 


8.2.5.1.57 DCAMO BLC PARA G 


BCBEJEIEIEJEZEIEIESEREJEREREREOEAE! 
Dee pro me | e _ 


BLC GB PARA BLC GR PARA 


ее Та | 


ВС РАНА С 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ЕЕ јао [а ОИ 
ЕЕ СЕ НН WE 
ао ап Pana [mu mv [na 197 [scsersonpsansertrón — 


8.2.5.1.58 DCAMO LENS LOAD ENABLE 


0x0000030C LENS LOAD. ENABLE(0x00000000) DCAM0 LENS LOAD ЕМ 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
“апе = 


Reserved 


Reserved — 
Е 


zx ма 
пи | | |] 


LENS_LOAD_ENABLE 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser — mes mo [а jo | — — — — —— 


AEM MUL ENAB | [2] RW NA Set 1 to this bit, will make hardware to 

LE start the multi-frame aem operation. If 
this bit is 1, aem path will continue to 
work, and if software want to stop the 
aem path, this bit must be set to 0. 

DENM SGL STAR NA Set 1 to this bit, will make hardware to 
start the single-frame aem operation. 
Each time the software want to start a 
single-frame operation, this bit need to 
be set to 1 and this bit will cleared 
automatically by hardware. 


PARA LOAD EN NA Set 1 to this bit, will make the hardware 
ABLE to load new parameter from the 
external DDR memory (base address 
is defined in the 
LENS PARA BASE RADDR ) to 
internal LENS grid paremeter buffer 
after the current frame process end. 
Set 0 to this bit will not update the 
interal LENS grid parameter buffer 
If the internal grid parameter buffer 
don't need to be updated, set this bit to 
0, to decrease the power consumption. 


8.2.5.1.59 DCAMO AEM CFG READY 


0x00000310 АЕМ СЕС READY(0x00000000) Быны айны 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 


Reserved 


ОЕ ОО 
Pest | о | о | о |о | о | о | о |о | о | о То o o| [оо 
Е EC EH Е EE EHE Е С Е Е ЕЕ ЕН 


Ее 


| Type | 


AEM_CFG_READY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ЕТЕГІН |o [а ОО | 
Ew оғо нео |] [wo [na |o [За (to sb; wil make me hardware 
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to load new parameter from the 
external DDR memory (base address 
is defined in the 

LENS PARA BASE ВАРОН ) to 
internal LENS grid paremeter buffer 
after the current frame process end. 


Set 0 to this bit will not update the 
interal LENS grid parameter buffer 

If the internal grid parameter buffer 
don't need to be updated, set this bit to 
0, to decrease the power consumption. 


8.2.5.1.60 DCAMO LENS GRID NUMBER 


DCAMO LENS GRID NU 
MBER 


ECTS EGG E ERES EE ESSET ESI FERES CR бой од ECT 


" PN 


| e ив | |з | 2 | п | по| о | е | 7 | е | 5 | аз 12 | 1 [о 


GRID_Y_NUM GRID_X_NUM 


ее PPP PPP bP PPP) P| 


0x00000314 LENS_GRID_NUMBER(0x00000000) 


LENS_GRID_NUMBER 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


Бавно СЕ |o [а |o | — — — — — —] 


LENS RD СМО | [27] RW NA 0: all the rd cmd will send out without 

SPLIT split if the bus is ready; 1: the cmd will 
stop after send out 128 64-bit and 
after all these data are received. lens 
will send new cmd. 


GRID_TOTAL_N [26: 16] | RW NA total number of grid, grid_num_t = 
UM grid y num * grid x num ,the max 
number is 1118. 
grid num t = grid y num * 
grid x num 
GRID Y NUM [15: 8] The number of the grid in vertical 
direction in the lens area. 
image height = МІРІ CAP END Y - 
МІРІ CAP ST У+1 
grid y num = 
(CEILING(image height/2/grid width, 1 
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— X NUM [7: 0] The number of the grid in horizontal 
direction in the lens area. 
image width = МІРІ CAP END X - 
МІРІ САР ST Х+1 
grid x num = 
(CEILING(image width/2/grid width,1) 
+1+2 


8.2.5.1.61 DCAMO LENS GRID SIZE 


0x00000318 LENS GRID SIZE(0x00000000) 


| Bt | st | 30 | 29 | 25 | 27 | 26 | 25 | 24 | zs | 22 | 21 | zo | 19 | 18 | 17 |16 | 


5 
ггг 
Per ЕЕ | | па | 2 и о ә ә | е |» еа оо 


DCAMO LENS GRID SIZ 
E 


Reserved 


Reserved GRID WIDTH 


me | 
ее ОТ ОГ С 


LENS_GRID_SIZE 


Field Name Type ~ < Reset Description 
Value 


=== ae w Jo 


GRID_WIDTH ———— pixel number of the same color in a 
grid. : the following width are 
supportted 
from 16x16 to 256x256 
note: the width and height in a grid 
area are the same, so there is 
grid width only 


8.2.5.1.62 DCAMO AEM OFFSET 


съ o p [s [o [5s [25 [и T 212 [ж E T [ [15] 
ЕГЕ Per 


Reserved OFFSET_Y 


Pe [л | та | та | па | по |» о С sls | e [| 
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AEM_OFFSET 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea СВЕ но [wa fo [SSCS 


OFFSET_Y [28: 16] Rw [ма jo | The offset for у on the statistic zone. 
зю [а [e ү — — —— — —1 
OFFSET X [12: 0] Rw JN jo | The offset for x on the statistic zone. 


8.2.5.1.63 DCAMO AEM BLK SIZE 


ШІИЕЛЕЛЕЛЕЛЕЛДЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 


АЕМ МА | AEML AV | АЕМ НА 
VGSHF GSHF VGSHF 


ЕГИ ___| ~ | ~ | ~] 
пеге | | а и Го С О СЗ ОС Та 
ви [з | за | па | па | о о о | е |» s |o [2 Те 
ле | — — aen _____| — am ______| 


Reserved 


BLK_HEIGHT BLK_WIDTH 


AEM_BLK_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


oe M_AVGSH zn 20] | RW P — shift number for sum of the pixel 
value, which is larger between the high 
threshold and the low threshold, and 
the three colors use the same shift 
value. 


AEM L AVGSHF |[19:18] | RW the shift number for sum of the pixel 
value, which is less than the low 
threshold, and the three colors use the 
same shift value. 


АЕМ H AVGSHF | [17:16] | RW the shift number for sum of the pixel 
value, which is larger than the high 
threshold,and the three colors use the 
same shift value. 


BLK HEIGHT [15: 8] RW AE monitor block height, this field 
should be 2 pixels alignment. min value 
is 2 and 
ОК height'32-«offset y«-(MIPI САР. 
END Y - MIPI CAP ST Y) 
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BLK_WIDTH [7: 0] RW NA AE monitor block width, this field 
should be 2 pixels alignment. min value 
is 16 and 
blk_width*32+offset_x<=(MIPI_CAP_E 
ND Х-МІРІ САР 5Т Х) 


8.2.5.1.64 DCAMO LENS LOAD DONE 


0x00000324 LENS LOAD DONE(0x00000002) AE DNE CARD 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 


Reserved 


- | Ше 


— жали Ooo 
L1 —— —hA?àCbàw2o ачы КЕ КЕ 


LENS LOAD DONE 


Field Name Type | Set/Cle | Reset Description 
ar — 


SKIP NUM STA | [7: 4] — bit indicate the Ce o frame counter 
TUS of the SOF for the aem path 


ПЕ В Е с TTTITER 


fee | CFG_STAT aem_cfg_status is used to show that 
the current registers configure is valid 
for next frame. After aem_cfg_ready is 
set to 1, If aem cfg status is 0, it 
means that hardware has accept the 
current register configure for the next 
frame, otherwise, the configure 
operation has missed the hardware 
receive software cmd window in the 
current frame, and the receive 
software cmd operation will do in the 
next frame. 
aem_cfg_status is meaningless in 
other case. 


ЛЕМ. BYPASS Е this bit indicate the aem datapath is 
bypass or not in current frame. when 
aem skip counter is not equal to the 
aem skip num. the current frame is 
skip and this flag is 1, if the 
aem skip couter is equal to to 
aem skip num, the aem path 
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LENS LOAD FL NA this flag to show half of the lens 

AG parameters have been set to the 
parameter buffer at aem path initial 
process , after SW detect this bit is set 
to 1, then SW can start the new frame 
from sensor, after SW read this bit is 
valid, SW should write 1 to 
lens load сіг bit to clear this bit. 
this flag is meaningless in other case. 


8.2.5.1.65 DCAMO AEM SKIP NUM CLR 


0x00000328 AEM SKIP NUM CLR(0x00000000) ОСАМО AE AN 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


w 1 
Peset | о | о | о |о | о | о | о | о | о | о То |о | о фото То 
СТЕ ee 


г“. 


| Type | 


АЕМ SKIP NUM CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: [ora [o [а |o [nese — — — — —] 


LENS LOAD FL | [1] WC NA write 1'b1 to this bit will clear the 
AG CLR lens load flag. 


SKIP NUM CLR WC NA to clear skip number counter after stop 
aem which was in period work mode. 
Clear skip number counter to be 450 
when set 1. 


8.2.5.1.66 DCAMO AEM RED THR 


0x0000032C AEM RED THR(0x00000000) DCAMO AEM RED THR 


Reserved RED L THR 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 |16 
| Name | PTR 
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| Туре `Š -  — _ _ 
| Reset | о | о | о |о| о | о|о [oto о То То [о toto] oe | 
ЈИ И ны 


Reserved RED_H_THR 


me | 
тез ОГ С С 


AEM_RED_THR 


онат а a | 
ar Value 

ЕО ЕЕ но [а o ОО 

аео тна __| 25:16] [Aw [na fo [meow tveshold value torrea phe | 

Deed [Ne но [А [0 [ее — 

fred wm [to mw [NWA fo | thorightwoshotdvalve torrea prei | 


8.2.5.1.67 DCAMO AEM BLUE THR 


0x00000330 AEM BLUE THR(0x00000000) DCAMO . ar^ . BLUE TH 


IKCHEJEIJEIEIEZEJEJEJEJEIEREIEIEIEAES 
Name | — — — — |2 - ыза S 


Reserved BLUE L THR 


Reserved BLUE H THR 


ЕГЕ 
ЕГІН e ООС И 
LTIFSERERERENSEREREREREREREREREREREN 


AEM BLUE THR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei [ora Ro [а |o [Reeves — — — — ——] 


BLUE L THR [25:16] [АМ |М [0 | the low threshold value for blue pixel 
пою [о [а o авама 
BLUE H THR _ |[9:0] |RW |М |o _| the high threshold value for blue pixel 


8.2.5.1.68 DCAMO AEM GREEN THR 


0x00000334 AEM GREEN THR(0x00000000) DI LE 
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Св [зо [29 [8 [7 [ж [5 [ая [23 [22 [2 [ж е Ге [т [в] 
Сато эшш | сше — — 
[| 


Reserved GREEN_H_THR 


ЕГЕ 
ЕГІН e o w —— S 
ез Es и а о пе Ре Ре ЕЕ 


AEM_GREEN_THR 


Пн а | | ии 
аг Value 

eea ЕЕ но [а o ООО 

[GREEN L THR [esce [RW [NA — [o | the ow tveshod value for green pei | 

Teve [NI но И СИ —— — 

[eneen ALTAR [ей [RW [NA fo [ie ign tresno aus for green prer 


8.2.5.1.69 ОСАМО АРВ SRAM CTRL 


0х00000380 (0х00000000) ОСАМО_ a | SRAM CT 


ШІ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕІКІЕКЛІЕЛЕЛ 


Reserved 
БЕГИ [ — 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o |o | о] 
ВС БА E Е С Е ЗЕ Е Е Е ВЕ ЕЗЕШ 


о 


E 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mew — [eue pa T - 


APB SRAM CTR —— software access. 1: hardware 
L access. set 1 after aem registers 
configuration is finished. 
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8.2.5.2 Dcam0 Memory Address Map 


Адатеве———_____| Мате __________| Description | 
0x60800400~0x608007ff | DCAMO PDAF EXTR POS | DCAMO PDAF EXTR POS 


0x60800800~0x60800c07 | DCAMO AEM WEI TABLE | DCAMO AEM WEI TABLE 
0x60804000-0x60807fff | DCAMO LENS GRID BUF | DCAMO AEM GRID BUF 


8.2.5.2.1 DCAMO PDAF EXTR POS 


Start Address: 0x60800400 
End Address: 0x608007ff 
256*32bits, totally 256 regs 


8.2.5.2.2 DCAMO AEM WEI TABLE 

Start Address: 0x60800800 

End Address: 0x60800c07 

129*36bits, totally 258 regs.last four address is actully register 
8.2.5.2.3 DCAMO LENS GRID BUF 


Start Address: 0x60804000 
End Address: 0x60807fff 
DCAMO AEM GRID BUF 


8.2.5.3 MM ОСАМ1 АРВ SLAVE Register Address Мар 


Base address: 0x60800000 
Base address(Set Reg): 0x60801000 
Base address(Clear Reg): 0x60802000 


Гала” [ше [== — — — — — 


0x100C DCAM1_FULL_CROP_STA | FULL_CROP_START 
RT 


0x1010 DCAM1_FULL_CROP_SIZE | FULL_CROP_SIZE 


|[od04 3 N) |0х1014 |DCAMI . CAM BIN СЕС CAM BIN CFG 


0x1018 on . BIN CROP STAR | BIN CROP START 
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0x104C DCAM1_FULL_BASE_WAD | FULL_PATH_BASE_WADDR 
DR 

0x1050 DCAM1_BIN_BASE_WADD | BIN_PATH_BASE_WADDR 
R 

0x1054 DCAM1 АЕМ BASE МАР | АЕМ PATH BASE WADDR 
DR 

0x1058 DCAM1 LENS BASE RAD | AEM PATH BASE RADDR 
DR 
DR 


0x1068 DCAM1 PATH BUSY PATH BUSY 
0x106C DCAM1 PATH STOP PATH STOP 
| ох1100 | | ох1100 | ОСАМ! _MIPI_CAP_CFG MIPI_CAP_CFG 


0x1104 DCAM1_MIPI_CAP_FRM_C | МІРІ CAP FRM CTRL 
TRL 

0x1108 DCAM1 МІРІ САР FRM С | МІРІ CAP. FRM CLR 
LR 


0x110C DCAM1_MIPI_CAP_ST MIPI_CAP_START 
0x1110 DCAM1_MIPI_CAP_END МРЕСАР_ЕМО 


0х1114 DCAM1 MIPI CAP WORD | MIPI CAP WORD CNT 
_CNT 

0x1118 DCAM1 MIPI CAP HEIGH | MIPI_CAP_HEIGHT_SIZE 
T SIZE 

0x111C DCAM1_IMAGE_DT_VC_C |DCAMO IMAGE DT VC CONTROL 
ONTROL 

0x1128 пе -МІРІ REDUNDAN | МІРІ redundant signal 


[Odi40 | 140 |0х1140 | ОСАМ! . MODE DCAM1 MODE 


0x1144 DCAM1 BIN BASE WADD | BIN PATH BASE WADDR1 
R1 

0x1148 DCAM1 BIN BASE WADD | BIN PATH BASE WADDR2 
R2 

0x114C DCAM1_BIN_BASE_WADD | BIN_PATH_BASE_WADDR3 
R3 


| 0х1180 | DCAM1_IP_REVISION IP_REVISION 


C 184 DCAM1_FULL_PATH_STAT | FULL_PATH_STATUS 
US 

0x1188 DCAM1_BIN_PATH_STATU | BIN PATH STATUS 
S 

0x118C DCAM1 AEM PATH STAT | AEM PATH STATUS 
US 
US 
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oum СЕТЕ ЕСИ ООО 


0x130C DCAM1_LENS_LOAD_ENA | LENS_LOAD_ENABLE 
BLE 

0x1310 DCAM1 АЕМ CFG READ | AEM_CFG_READY 
Y 

0x1314 DCAM1_LENS_GRID_NUM | LENS_GRID_NUMBER 
BER 


0x1318 DCAM1_LENS_GRID_SIZE | LENS_GRID_SIZE 
0x131C DCAM1_AEM_OFFSET AEM_OFFSET 
|01320 | |01320 | ОСАМ! _AEM_BLK_SIZE AEM_BLK_SIZE 


0x1324 ~ _LENS_LOAD_DON | LENS_LOAD_DONE 
0x1328 DCAM1_AEM_SKIP_NUM AEM_SKIP_NUM_CLR 
CLR 


8.2.5.3.1 DCAM1_CAP_VCH_SIZE 


0x00000134 CAP_VCH3_SIZE(0x00000000) DCAM1_CAP_VCH_SIZE 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved CAP_VCH_SIZE 
Tpe PO 
| Bit |15 | 1а | яз | 12 | 1 | ој о [в | у | е | 5 | 4 | з | 2 то 


CAP_VCH_SIZE 


CAP_VCH3_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CAP_VCH_SIZE [19: 0] VCH CAPTURE byte count. p. debug — 
йй УСН ЗЕМ word Ж 
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8.2.5.3.2 DCAM1_CFG 


съ 2122 [5s [55 2 [2 [7 [ж Ге Ге [т [15] 


EA ЕЕ 
| reset [EH ВА ОКЕ ЕЕН ОКО Ба ОКЗ В Н КЗ КЗ СИ 
А E E ВЕ Е ee 


Reserved 


= 


DCAM control 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pus [|n [NA fo |н әмбе j| 
МСН РАТН ЕВ |7 |w [м jo | vch path enable control, 


АЕМ PATH EB | [2] RW NA aem path enable control, Z4 RM, асат0 
нхтв 

ВМ РАТН ЕВ ІІ [Rw [NA jo | Camera path bin enable; 

FULL_PATH_EB [o] ам |м jo | Camera path FULL enable; 


8.2.5.3.3 DCAM1_CONTROL 


съ Jor [eo [ee 2 [25 [25 2 2 [2 22 Ге Ге [15] 
мапе О 


Reserved 


Reserved 
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Camera control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH_AUTO_COP = 1:enable auto copy of camera — 

Y path 

VCH FRC COPY | [14] WC NA Write 1 to generate force copy pulse of 
camera VCH path 

AEM AUTO CO | [13] ШЕ БЕ EG 1:enable auto copy of 3A path 

PY 

AEM_FRC_COPY | [12] WC NA Write 1 to generate force copy pulse of 
3A path 

ВМ_АЧТО_СОР | [11] | ЕУ 1:enable auto copy of binning path 

Y 


ВМ ЕВС СОРУ | [10] WC NA Write 1 to generate force copy pulse of 
binning path 

FULL_AUTO_CO ЕН e БЕ | 1:enable auto copy of camera ІШІ path 

PY 

FULL_FRC_COP WC NA Write 1 to generate force copy pulse of 

Y camera full path 


кее [ту [no [а р СИ 
[oe re д [mw [NA |o T. enabe capture oino caue — — | 


Y 


CAP_FRC_COPY jo Jwe jN fo | Write 1 to generate force copy pulse 


8.2.5.3.4 DCAM1_FULL_CFG 


съ 2122 [5s [55 2 22 [ж Ге T [v | 


Reserved 
_Туо ] ООО 
Pest | о | о | о | о Торо | о | о | о | о | о | о|о | о | о | о] 
ви |1) та | 13 | 12 | чи [о | эра | 7 | е | 54 | з|2 | 1 [0] 


- — 


CAM_FULL_CFG 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2030 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СВЕ [Ro [NA [0 [Reeves 


FULL_CROP_EB ІІ Iw [NA jo | full path crop enable control 


FULL_FORMAT RW NA 0: raw10 pack raw 
1: half word raw 


8.2.5.3.5 DCAM1_FULL_CROP_START 


0x0000100C FULL_CROP_START(0x00800080) 


| ви | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved FULL_CROP_ST_Y 

туре | ою | 
| B |15|14 | яз | 12 | [10 [о [в | у | е | 5 | 4 | з | 2 | 1 |о 


DCAM1_FULL_CROP_ST 
ART 


FULL_CROP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eei СЕР |o [а |o ЕО 


FULL_CROP_ST | [28: 16] Start Y position (0,N-2), 2-pixel align 
У 


FULL_CROP_ST | [12: 0] Start X position (0,,N-2), 2-pixel align 
X 


8.2.5.3.6 DCAM1 FULL CROP SIZE 


0x00001010 FULL CROP SIZE(0x00FFOOFF) 


| em |31 | 30 | 29 | 28 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | |__________ cron sey | 


DCAMi1 FULL CROP SI 
ZE 


Reserved FULL_CROP_SIZE_Y 
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FULL_CROP_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


FULL CROP_SIZ | [28: 16] a a Y size, 2- И align 


FULL_CROP_SIZ | [12: 0] r= X size, ашканнан align, c model only 
ЕХ support 4-pixel align raw10 pack. 
8.2.5.3.7 DCAM1_CAM_BIN_CFG 


Ten o p [s Doo [5s [55 [2 T 22 [ж Ге T [7 [ле] 


Reserved 
| Туре |] || | ||| о 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | о] 
ЕСЕ ПА ПА И А ЕС СП ве ЕС ЕП ЕП o 


BIN | BIN 
ще: F 
Reserved RO OR 
P_ MA 
$ ЕВ Т 


| Type | 


CAM BIN CFG 


BENE dE ==] 
ar Value 

[wewd — [Bes [no m o [нее — 

[SN BYPASS л [rw [NA fo Тогвелиоенаест вилно bypass | 

en onor es [m faw [NA |o [binning pat crop enable contol — — | 


ВМ ҒОНМАТ RW NA 0: raw10 pack raw 
1: half word raw 


8.2.5.3.8 DCAM1_BIN_CROP_START 


0x00001018 BIN_CROP_START(0x00800080) па аса 


ИСШЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЛЕЗЕЛЕЗ 
| Name | о | 


Reserved BIN_CROP_ST_Y 
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Pee ее 3121 [0] 


BIN_CROP_START 


==" БИ БА 
аг Value 

еш СЕ [RO л [o nes —  —  ] 

Start У position (0,N-2), 4-pixel align 

mone [зо л [o ee | 

Start X position (0,N-2), 4-pixel align 


8.2.5.3.9 DCAM1_BIN_CROP_SIZE 


съ 222 ЕЗ [и [о 22 [ж ее [т [ле] 


Reserved BIN_CROP_SIZE_Y 


BIN_CROP_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eer [эпо [NA [0 [Reeves 


BIN CROP SIZE | [28:16] | RW NA Oxff Y size, if bin_ratio is 1/2, then this 

_Y segment must be 4-pixels align, if 
bin_ratio is 1/4, then must be 8-pixels 
align 


sea — пета [RO [а Е 


BIN_CROP_SIZE | [12: 0] RW NA Oxff X size, if bin_ratio is 1/2, then this 

_X segment must be 8-pixels align, if 
bin_ratio is 1/4, then must be 16-pixels 
align, c model only support 4-pixel 
align raw10 pack. 


8.2.5.3.10 DCAM1 INT MASK 
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ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕ 


DCAM_INT_MASK 


x «о __________ 
| Reset | о | о | о |о | о | со | о |о | о o| о o | о | ој ојо. 
| ви | | |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 
[Name ле ЗОО 


DCAM_INT_MASK 


e Ш 
| Reset | o | о | о | о | о | о | о [ооо [о [ооо [о Те 


DCAM1 MASKED INT 


Field Name Type | Set/Cle | Reset Description 
аг Value 
DCAM INT MAS | [31: 0] МА DCAM interrupt masked status,please 
K refer to DCAM_INT_MASK Detail 


8.2.5.3.11 DCAM1_INT_EN 


_ ви Та о Ee |» |» 2 2 2122 cd 
| tC 
ваза грр 
m пе | за | та [па | и КСА о Е С ОС С e | СВ 


DCAM_INT_EN 


м 
пее | [о Гере Ро PP PP PP), 


DCAM_INT_EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_EN [31: 0] RW NA ВИЙ 1: DCAM interrupt is enabled for 
source | 
Bit[i] 0: DCAM interrupt is disabled for 
source i 


8.2.5.3.12 DCAM1_INT_CLR 


DCAM_INT_CLR(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате [мм | 


DCAM_INT_CLR 
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LYNEREREREREREREREREREREREREREREREN 
ШІИЕЛЕПЕЛЕЛЕЛЕЛЕНЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 


DCAM_INT_CLR 


пее | [о Ре С О ОС ОС ОСЗ О ОС ОС ОС С СЗ СЗ С 


DCAM_INT_CLR 


Field Name Type Set/Cle | Reset Description 
ar Value 
DCAM INT CLR | [31: 0] WC NA Write 1 into Bit[i] to clear bit[i] of 
ISP_INT_RAW register. 


8.2.5.3.13 DCAM1_INT_RAW 


съ Ти [во |» |» Те [= [и 2 212 [ж е Ге [1 [ле 
те И 


DCAM_INT_RAW 
w] ты, o 
| Reset | о | о | о | о | о | о | о | Alo lao То |о | о|ојо 
| ви | | |з | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 


ОСАМ INT RAW 


пре | 9] 
е Е [о С С ере С ОЗ ОСЗ С ОС ОС С ОЗ ОСЗ С 


DCAM_INT_RAW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


DCAM_INT_RAW | [31: 0] Ro [м |0 | DCAM interrupt source raw bits 


8.2.5.3.14 DCAM1_FULL_BASE_WADDR 


0x0000104C FULL_PATH_BASE_WADDR(0x00000000) 


| em 31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


FULL PATH BASE WADDR 


DCAM1 FULL BASE МУ 
ADDR 


LTIEBERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


FULL_PATH_BASE_WADDR Reserved 
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ss мм 
Pest | о | о [о |о | о | о | [о [о | |||» EEN E 


FULL_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


WA ПАДЕ ВА |[31:3] FRM АООНО, for full path raw data, 
8B align 


ems _ [ай [б [Га 9 ЕО 


8.2.5.3.15 DCAM1_BIN_BASE_WADDR 


0x00001050 BIN PATH BASE WADDR(0x00000000) паше "а ој 


ИТШЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 


BIN_PATH_BASE_WADDRO 


BIN_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
ud Value 
BIN PATH BASE | [31: 3] RW NA FRM ADDR BIN, for binning path raw 
_WADDRO data, 8B align 


жеме _ [ай [no [m o fesa 


8.2.5.3.16 DCAM1_AEM_BASE_WADDR 


0x00001054 AEM PATH BASE WADDR(0x00000000) MeL AER en 


ICNEREIEIEIEZEIEIJEIEREIEREIEIETEZE] 
| Name | AEM DOUT BASE WADDR 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2036 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КД SPREADTRUM | SC9832E Device Specification 
Reset | о | о | о [о јо [о [о [о [о [о [о {о [ооо [о | 


AEM_PATH_BASE_WADDR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AEM_DOUT_BAS | [31: 3] RW NA AEM data buffer write base address, 
Е WADDR for AEM output data, 8B align 


тее — ms [б а ООО ОО 


8.2.5.3.17 DCAM1 LENS BASE RADDR 


0x00001058 AEM PATH BASE RADDR(0x00000000) DCAM1_LENS RASH НА 


| Bit 31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
| Name | LENS_PARA_BASE_RADDR 

| Reset | о | о | о |о | о | со То |о | о | со | о |о | о |офо То 
| ви | 15 | 14 |з | 12 | п | по о | в | у [е | 5 | аз | г | 1 |о 
| Мате | LENS_PARA_BASE_RADDR 
e | "~" > ___ ШЫ 
Pest | o | о | о | о | о | о | о | оф е | о Го | > ОА 


AEM_PATH_BASE_RADDR 


Field Name Type | Set/Cle | Reset Description 
al Value 
LENS PARA BA | [31:3] RW NA LENS parameter buffer read base 
SE RADDR address, 8B align 


ІСІГІНЕН [ай [no Га р [шее — — — — — ] 


8.2.5.3.18 DCAM1 VCH BASE WADDR 


0x0000105C (0x00000000) ОСАМ1 VCH BASE WA 


| em |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


VCH_PATH_BASE_WADDR 


м 


| ви | пе | а СЕ ЕР С С о С 2 С Lo 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


VCH_PATH_BAS | [31:3] RW NA VCH PATH WRITE DDR base 
Е WADDR address,8B align 


һееме [кй [so [а o meme —_ — — —— 


8.2.5.3.19 DCAM1_PATH_BUSY 


съ [о [s Do Tr [5s [и T [2 [ [ж Do Ге [v [5| 
LOGER" ООО 


Reserved 


- Е 


e = ~ 
ооо fe | 


PATH_BUSY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; [ora [RO [а р ЕО 


Y 


ЕСА С sa |o [ыу — — — — 


SY 


8.2.5.3.20 DCAM1 PATH STOP 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Teme е 


Reserved 


| 5 
вези | 511151115 
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[wm | 12 | "1 | по о Је | у Је | 5 |а зато 


PATH_STOP 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ата [Ro [NA o [Rene | 


P 
P 


ЕСС [mp [т [ал 9 [Sopan — — — — — 


OP 


8.2.5.3.21 ОСАМ1 МІРІ CAP СЕС 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


МІРІ САР_ 
DECI У 


R 
TERT МІРІ ҮШУ. с МІРІ DATA | ВАУЕВ M Bin 
955$ ТУРЕ £ _BITS ODE + 


ка  ШГЕГІСПЛЕГЕНСЕ / 


Reserved 


MIPI CAP. CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: пао Ro [а |o [Reeves — — — — — —] 
МиР сағ oco [пе mw [м [o ою 
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Y direction decimation factor 
0: Disable 


MIPI_CAP_DECI_ | [17:16] | RW МА Only for YUV: 
X X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


кез queue qe qr ше 


MIPI YUV TYPE YUV sequence of sensor data: 
0: YOUOY1V1 
1:YOVOY1UO 
2:U0YOVOY1 
ox À VOYOUOY1 


САР МІРІ МОО Sa : continuous capture 
E 0: only capture one frame 


МИР HREF SEL | [5] АМ |М |o | 4:check hvalid; O:only check dvalid; 


MIPI DATA BITS | [4: 3] RW NA 00:8bits 
01:10bits 
10:12bits 


BAYER MODE [2: 1] RW NA sensor bayer pattern mode: 
2'b00: mode 0; Gr,R,B,Gb 
2'b01: mode 1;R,Gr,Gb,B 
2'b10: mode 2;B,Gb,Gr,R 
2'b11: mode 3;Gb,B,R,Gr 


Leser [т [so [а [o [юше — — — 


8.2.5.3.22 DCAM1 MIPI CAP FRM CTRL 


0x00001104 MIPI CAP FRM CTRL(0x0000000F) DCAMI = ЕТ БСАР- ERN. 


Cw [sss [== Ts TT [s = T« T5 Ee [= [= 


Reserved LINE AEM PRE DDR WR ROW СМТ ТНА 


МІРІ САР. 
ҒАМ БЕСІ 


МІРІ РВЕ SKIP СМТ 
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MIPI CAP. FRM CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


LINE AEM PRE [27: 24] | RW line number of fake eof before true — 
for loading grid table 


DDR WR ROW _ | [23: 12] | RW NA threshold of wr row cnt , notice isp if 
CNT THR cnt is greater than this section; 
тірі cap st y « ddr_wr_row_cnt_thr 
<= mipi cap end y 


МІРІ САР FRM | [11:6] The counter is for the frames, which 
CNT CAP issues to the next modules. 


ius | CAP FRM | [5: 4] 00:no deci 

01:1/2 

10:1/8 

11:1/4 
Е GN БИ И RN 
СМТ frames. 


8.2.5.3.23 DCAM1 MIPI CAP FRM CLR 


0x00001108 МІРІ САР ЕНІМ CLR(0x00000000) в 


w те а а Га а а Г = а |=T= = [z [= 


Reserved 
— war 
Reset | о | о | о Јо | о о Торо | о|о| о ре | о|ојојо. 
ei |1) та | 13 | 12 | чи [о | эра | 7 | е | 54 | з|2 | 1 o] 


-— — [ 


MIPI_CAP_FRM_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


МІРІ САР FRM . If this bit is — the frame-counter will be 
CLR "Q" at the next frame start, and then 
this bit is self-cleared by HW. 
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8.2.5.3.24 ЮСАМ1 МІРІ CAP ST 


съ 222 е 1 [о 212 [ж ее 7 [ле 
ЕГЕ — 


Reserved MIPI CAP_ST_Y 


н — 71 
Per ЕЕ С | па Е | С С |» |" е ОС е | Е СЗ С 


MIPI_CAP_START 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser [эю [sa o [шш _ 


МІРІ САР ST У | (28: 16] Start Y position N-1,2 align ,should be 
even 


ewe; [neva НО [а |o — [resi — — — — — ] 


МР! САР ST X | [12:0] Start X position N-1,2 align ,should be 
even 


8.2.5.3.25 DCAM1 MIPI CAP END 


ICHEREJEIEJEIEIJEJEREIEIEREICIEREAEI 


Reserved MIPI CAP END Y 


MIPI CAP. END 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; [ora НО [а |o [Reeves — — — — —] 


МРІ _САР END | [28: 16] ШЕК ЕН End Y position N-1,should be odd 
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resne ССЗ [RO [ал [o [Resoned 71 


MIPI_CAP_END_ | [12: 0] RW NA Oxff End X position N -1,should be odd, cap 
X size must be 4-pixel align 


8.2.5.3.26 DCAM1 МІРІ CAP WORD СМТ 


0x00001114 MIPI CAP WORD CNT(0x00000000) 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 |18 | 17 | 16 


Reserved 
тун ОИ 
[Reset | о | о | о | о Торо | о | о | о | о Геро Торо |o | 
Ден Ee 


DCAM1 MIPI САР МОВ 
D CNT 


МІРІ САР WORD. NUM 


m | o9 NON 
ЕСІЕНЕНЕНЕЕЕКЕКИЕНЕНЕЛЕЕЕЛЕЕЕЕЕЛЕНЕН 


МІРІ САР WORD CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеа — [Brie [mo [WA [шш — — — — — 


МІРІ CAP МОВ | [15: 0] NA [15:0]:raw image byte cnt 
D NUM 
8.2.5.3.27 DCAM1 MIPI CAP HEIGHT SIZE 


0x00001118 МІРІ САР HEIGHT. SIZE(0x00000000) maa V cd 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


Reserved MIPI CAP HORI CNT 
Ce Je | за | та | па | | по |» [sr sls | e | To 


MIPI_CAP_HEIGHT_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer [эи no [WA О ЕО 
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MIPI_CAP_HORI | [28: 16] NA width cnt in one frame,update value 
_CNT only when sensor_eof or frame_err or 
line_err asserts 


MIPI_CAP_VERT | [12: 0] NA height cnt in one frame, update value 
_CNT only when sensor_eof or frame_err or 
line_err asserts 


8.2.5.3.28 DCAM1_IMAGE_DT_VC_CONTROL 


DCAMO IMAGE DT 5 | CONTROL(0x00000000 | DCAM1 IMAGE DT УС 
0x0000111C CONTROL 


fe Ee Гая а я а а а [в [в [те 


Reserved IMAGE VC 
| Туре [Rv 
Резе | о | о | о |о | о | о | о | о | о o| o | о | о | o ^v 
| ви |15|14 аз | 2 | п | по о | е | у [е | 5 |4 | з |2 | 1 |о 


IMAGE_M 


Reserved IMAGE_DATA_TYPE Reserved ODE 


DCAM1_IMAGE_DT_VC_CONTROL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


IMAGE VG [17: 16] | RW virtual channel to EU — valid when 
image_mode== 


eser — [meia [RO [NAO [ешш — — — — 


IMAGE DATA T | [13: 8] RW NA data type to match, valid when 
YPE image mode--1 


ewe — [mz [Ro [а СЛИ — — — — —] 


IMAGE MODE [1: 0] RW NA VC3 mode 
00:no Image data transfer 
01:image data transfer via data type 
10:image data transfer via virtual 
channel 
11: fobidden 


8.2.5.3.29 DCAM1 МІРІ REDUNDANT 


0x00001128 МІРІ redundant signal(0x00000000) DAN M i 


Reserved 


ИЛИ CE а Га а я о 8-7 
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Res 
ІІ ECC IDI DATA TYPE 


> БИС 


MIPI redundant signal 


Ka | [m PA а ere 
ar Value 

[wewd Пата Ro [NA o [не —  — — 

meoo nen [ro Ima fo [mece | 

по рата ee [ип no СТС o орат 

DL HEADER ен | [но [л fo oreen —— — | 


8.2.5.3.30 DCAM1_MODE 


C Ja ЕЛЕЛЕЛЕЛ ЕЛ ЕЛ ЕЈ [= eae [те [т pe 
Dem —m 


Reserved 


ES 


DCAM1 MODE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыма [ere qw [p meme - ---- 


Ti _ADDR_N | [2: 1] when in slow motion mode, num of 
address will be used next round. When 
in normal mode,always use the 
BIN PATH BASE WADDRO 
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DCAM0_MODE RW NA 0: normal mode; 1:slow motion mode, 
only effect binning path base waddr 


8.2.5.3.31 DCAM1_BIN_BASE_WADDR1 


0x00001144 BIN_PATH_BASE_WADDR1(0x00000000) а нај 


| ви |з1 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 |16 
| Мате | BIN PATH BASE WADDR1 

| Reset | o | о | o |о | о | со | о | о | о | о | о | о | о | ој odo 
œ ECHO CER RETI EGET COR Е ER Е РСП нз DECR ERI RC 
| Name | BIN PATH BASE WADDR1 
e | в пи 
Peset | о | о | о | о | о Те Го [о [о Тео Ге |] ДА 


BIN PATH BASE УУАООН1 


Field Name Type | Set/Cle | Reset Description 
аг Value 
BIN_PATH_BASE | [81: 3] RW NA FRM_ADDR_BIN, for binning path raw 
_WADDR1 data, 8B align 


ее _ [ай [б [WA 9 [шше — — — — — ] 


8.2.5.3.32 DCAM1_BIN_BASE_WADDR2 


0x00001148 BIN_PATH_BASE_WADDR2(0x00000000) аса 


| ви |з1 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Мате | BIN_PATH_BASE_WADDR2 

| еве | о о [о |о | о | о | о |о | о o| То | о | ој ојо. 
| ви |15 | 14 |з | 12 | п | по о | е | у | е | 5 | 4 | з|2 | 1 |о 
| Мате | BIN_PATH_BASE_WADDR2 
[wef д LLL EE 
ЕШ | о | о | о | о | о | о | о [о [о | о | Го | И 


BIN_PATH_BASE_WADDR2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


BIN_PATH_BASE | [81: 3] RW NA FRM ADDR BIN, for binning path raw 
_WADDR2 data, 8B align 
pop [Ro [Na |o [eee — | 
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8.2.5.3.33 DCAM1_BIN_BASE WADDR3 


0x0000114C BIN_PATH_BASE_WADDR3(0x00000000) 


[вер Ed Ee [ев Ee [ге [1 [ж [ә [в [тт КУ 
| Мате | BIN_PATH_BASE_WADDR3 

ПС грр 
ПТ [л | за | та СР | СО о СЗ С ОС С е 
| Мате | BIN_PATH_BASE_WADDR3 
q 
ее 112 О С Те Те 


ОСАМ1 ВІМ ВАЗЕ МАО 
DR3 


BIN_PATH_BASE_WADDR3 


Field Name Type | Set/Cle | Reset Description 
al Value 
BIN PATH BASE | [31:3] RW NA FRM ADDR BIN, for binning path raw 
_WADDR3 data, 8B align 


[es _ [ай [no [WA [o fea 


8.2.5.3.34 DCAM1_IP_REVISION 


_ ви 1212122 2 22 |» ее 7 |] 


Reserved 


ПИНК iO 
Peset | о | о | о | о | о | о o| | о ol o ojo [о o 
| ви | | |з | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 


IP_REVISION 
вези | (У С 


IP_REVISION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eer — mismo [NA |o [шш _ 


IP_REVISION [15: 0] NA 0x400 ip revision 
[15:8]: major version number 
[7:0]: patch number 
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8.2.5.3.35 DCAM1_FULL_PATH_STATUS 


0x00001184 FULL_PATH_STATUS(0x00000000) 


| в |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


FULL_PATH_STATUS 
ША ere 
| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 |о 


FULL_PATH_STATUS 


m [OCC 
ваза ГТ 


DCAM1_FULL_PATH_ST 
ATUS 


FULL_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 
FULL_PATH_STA | [31: 0] NA read FULL_path signals for convenient 
TUS debug 


8.2.5.3.36 DCAM1_BIN_PATH_STATUS 


0x00001188 BIN_PATH_STATUS(0x00000000) харта 


= ата Га а Га Га а ао [в [7 
Con 


BIN_PATH_STATUS 
те с № 
| e ив | [13 | 12 | п [зо [о | в | у | е | 5 | 4 | за | 1 [о 


BIN PATH STATUS 


| 112722401 
вазе Та 


BIN_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ВМ РАТН ЗТАТ | [31: 0] МА read BIN_path signals for convenient 
US debug 


8.2.5.3.37 ЮОСАМ1 АЕМ PATH STATUS 
0x0000118C AEM_PATH_STATUS(0x00000000) заека БАТЫ ӨГ 
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main 
[Name | raTH gras __(________ 
e оо, узо 
| Reset | о | о | о |о | о | со o| o | о | о | о То | о | ој ојо. 


| ви | 15 | 14 |з | 12 | п | по | о | е | у | е | 5 | 4 | за | 1 [о 


AEM_PATH_STATUS 


EC NEN 
пее PPP) PPP) PPP). 


AEM_PATH_STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 
AEM_PATH_STA | [31: 0] NA read AEM_path signals for convenient 
TUS debug 


8.2.5.3.38  DCAM1_VCH_PATH STATUS 


0x00001190 (0x00000000) DCAM1_VCH_PATH_STA 


KAA 
Nm | 7 wm — — | 


VCH_PATH_STATUS 
me [ om — 
ггг 
и-асесусзсугастгаиукакагвсзслез кака 


VCH_PATH_STATUS 


A ОИ 
пее PPP А СЗ PP) PP PP), 


Field Name Type | Set/Cle | Reset Description 
ar Value 
VCH PATH STA | [31: 0] NA read VCH path signals for convenient 
TUS debug 


8.2.5.3.39 DCAM1_PATH_FULL 


съ 2122 е ЕЈ 2 22 [ж Ге Ге [т [ле 
Teme 


Reserved 


Е 5 
вези | С Ре Ре ОСЗ ОС О О ОС ОС ОС ОБ СЗ С | 
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EE ELEC ER ee IE 


E B 


PATH FULL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


gus [no [NA o [Reseed — — —] 
өлен је | | РАО СУИ 
AEM_PATH_FUL so path overflow or full 

L 


ЕСТ [mp feo [а [о ЕЕ 


FULL PATH FUL па | jw AP y". path overflow or full 
L 


8.2.5.3.40 DCAM1_BIN_CORE_CTRL 


0x00001200 BIN CORE. CTRL(0x00000000) ка Ы 


| Bi (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


Reserved 


BIN_CORE_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Бавно Пета |o [WA o mee — — — — ——] 
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BIN_RATIO [1] RW NA binning ratio, same in horizontal and 
vertical direction: 
1'b0: 1/2 binning; 
1'b1: 1/4 binning; 


8.2.5.3.41 DCAMO BLC BYPASS 


ICHEREIJEIEJEZEIEIJEIEREIEREIEIEIEAE] 
КЗ == y SOS 


Reserved 
ту KENNEN 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
EUN ERE CN ECHO E 


а ши 


Field Name Type | Set/Cle | Reset Description 
ar Value 
вг [|n [NA fo [eee — —  — 
BLC BYPASS [o] |w [NA jo | shadow, 1: blc bypass; 0: blc work 


8.2.5.3.42 DCAM1_PATH_ENDIAN 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Pome ОИ 


| Туре 1 | | ]h || J|h. _ 
нән WEN ВОИ GN С В СР В А ЕЗ 


Reserved 


Reserved VCH WEN AEM REN AEM WEN | BIN WEND FULL WE Reserved 
DIAN DIAN DIAN IAN NDIAN 


— БНЕНПИПИЕННЯО| 
path_endian 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


pma [er no qm o [mee —  - — 


VCH_WENDIAN = 10] path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 

AEM_RENDIAN lens path data endian adjust. 
when read data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 


AEM_WENDIAN [7: 6] lens path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 

BIN_WENDIAN [5: 4] BIN path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 

FULL_WENDIAN | [3: 2] FULL path data endian adjust. 
when write data out: 
00: original:{A,B,C,D}, big endian 
(packed & half word) 
01:{D,C,B,A}, little endian (packed) 
10:{C,D,A,B}, little endian (half word) 
11:{B,A,D,C} 


кее [тї [no [WA 9 ООО 


8.2.5.3.43 DCAM1_AEM_PARA 


са [9 oT 212 е 25 74 [5 T [ [ж е Ге [7 | 


Reserved 


| Е 
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(Се $РВЕАОТВИМ` 


SC9832E Device Specification 


_ езе: дол ОКЕ пози О АКС Е С О ПИ 
BEEN E CR CN Е IC Е ЕЕ СЕ С Е ER C Ей 


т 
М 2 
Reserved AEM_SKIP_NUM Reserved 


AEM_PARA 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dwew: [Bus [wo ССОО СЕНЕН ООО 


| e 


the AEM skip frame number of before 
AEM start working. If aem skip num is 
Set to 0, there is no skip frame. This 
register is used for both single-frame 
and multi-frame mode. For single- 
frame mode, this skip counter will 
count to aem skip num and start the 
aem path hardware only once, while in 
multi-frame mode, the skip counter will 
work continously till the 

aem mul enable bit is set to O. 


СІ [эл [|o Tw р г 


, dll 


Bm "PRI 


8.2.5.3.44 ЮСАМ1 BLC РАВА В В 


AE monitor work mode. 


O:single frame mode. In this mode, the 
aem path will work only once, if 
software want to stat the single-frame 
mode, software need set this bit to 0, 
and set aem sgl start bit to 1 to start 
the hardware, after aem path hardware 
finish one time, hardware will stop, 
software need to write 1 to 
aem 501 start bit if it wants another 
aem operation. 

1: multi-frame mode. In this mode, the 
aem path will work periodly, if software 
want to start this mode, software need 
set this bit to 1, and set the 

aem mul enable bit to 1 at the same. 
if the software want to stop ти тате 
mode, should set the aem mul enable 
to 0. 


LSC module control 
0: work 
1: bypass 
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_ ви Ти o [s [ |» [25 4 2 22 |» ее T Le 


Reserved ВС B PARA 


ООА ext” 
| Reset | о | о | о |о |о | о То |о |о |о То |о|о ПО [оо 
ОИ ИПА ПАПЕ EE ВС ВОД ЕС ЕЕ DER ER EE RC ПЕТА RC 


ВОС В PARA вис В PARA 


ее |" [о [о Ре ОС ОС О О ОС С ОС ОС ОС О СЗ БС 


BLC_PARA_R_B 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ІСІ ЕЕ no [а [о 
Е CRT ВИН SE 
ася рала eu m [NA So [aS enion petty 


8.2.5.3.45 DCAM1_BLC_PARA_G 


съ Jo [oee e [5s [55 [25 2 22 [ж | eT T [15] 


Reserved BLC_GB_PARA 
уе | m° |) ~ | 
| B |15|14 | яз | 12 | 1 | ој о [в | у | е | г| 4 |з|2|1|0 


BLC_GB_PARA BLC_GR_PARA 


вези ОС В ОЗ С С СО 


ВС РАНА С 


Field Мате Туре ре Reset Description 
Value 


Lee о ju о 


ВС GB PARA |[19: 10] RR BLC calibration parameter for GB 
BLC GR PARA | [9:0] |RW |М fo | ВЕС сафгапоп parameter for GR 


8.2.5.3.46 DCAM1 LENS LOAD ENABLE 


0x0000130C LENS LOAD ENABLE(0x00000000) ae 
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Reserved 


EA | РА Ee А e an 


те 5 
вези | | | РРА ОСЗ ОСЗ ОСЗ ОЕ ОСЗ СЗ СЗ 
СИЕЗ ЕСЛЕЛЕЛЕЛЕЛ ЕНЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


- я 


LENS_LOAD_ENABLE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mem [mae pa 2” 


ДЕМ. MUL_ENAB = — 1 to this bit, will make hardware to 
start the multi-frame aem operation. If 
this bit is 1, aem path will continue to 
work, and if software want to stop the 
aem path, this bit must be set to O. 

дем. SGL_STAR Set 1 to this bit, will make hardware to 
start the single-frame aem operation. 
Each time the software want to start a 
single-frame operation, this bit need to 
be set to 1 and this bit will cleared 
automatically by hardware. 


PARA_LOAD_EN WC Set 1 to this bit, will make the hardware 
ABLE to load new parameter from the 
external DDR memory (base address 
is defined in the 
LENS PARA BASE RADDR ) to 
internal LENS grid paremeter buffer 
after the current frame process end. 
Set 0 to this bit will not update the 
interal LENS grid parameter buffer 
If the internal grid parameter buffer 
don't need to be updated, set this bit to 
0, to decrease the power consumption. 


8.2.5.3.47 ОСАМ1 АЕМ СЕО READY 


0x00001310 AEM_CFG_READY(0x00000000) пао 


ИЛИ Ts [= |=T= Ге Гая а я а Га s= 
зе = SS 


Reserved 
pe | f 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2055 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


| езе: | ПИ ОКЕ СИ ЕЕЕ ОЕ ОС О оси Е С С 
ЕСЕ E CR Е С Е Е ЗЕ Е ЕЛ ВЕ ЕЙ 


m 


= 


AEM_CFG_READY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes СС |е we Jo 


AEM_CFG_READ — 1 to this bit, then the hardware is 

Y informed that all the registers about 
aem path are configed ready. This 
registers need to be set after all the 
other registers of aem path configure is 
done. If this register is configed early 
than the the fake eof(define in the 
line aem pre register) , all the 
registers will be used in one frame 
later, otherwise the next frame the aem 
will not update the registers with the 
new one and all the new registers 
value will be used two frame later. 


8.2.5.3.48 DCAM1 LENS GRID NUMBER 


0x00001314 LENS GRID NUMBER(0x00000000) 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Name | |_________ полом || 


Reserved GRID_TOTAL_NUM 
Tye | 


GRID_Y_NUM GRID_X_NUM 


е Те 


DCAM1_LENS_GRID_NU 
MBER 


LENS_GRID_NUMBER 


Field Name Type и Reset Description 
Value 


kms [meme pe Jo 
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GRID TOTAL N [26: 16] | RW NA total number of grid, grid_num_t = 
UM grid_y_num * grid_x_num ,the max 
number is 1118 


GRID_Y_NUM [15: 8] RW NA The number of the grid in vertical 
direction in the lens area. 

GRID_X_NUM [7: 0] RW NA The number of the grid in horizontal 
direction in the lens area. 


8.2.5.3.49 DCAM1_LENS_GRID_SIZE 


0x00001318 LENS_GRID_SIZE(0x00000000) 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 


Reserved 
| Туре ООО 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | о] 
ви |1) та | 13 | 12 | чи [о | о | в |7 | е | в [4 | з| 2 | 1 [0] 


Reserved GRID_WIDTH 


ef ООО ООО 
ее Е о а а и а 5511512] 


DCAM1_LENS_GRID_SIZ 
E 


LENS_GRID_SIZE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ma Е qw fo 


GRID_WIDTH — pixel number of the same color in a 
grid. : the following width are 
supportted 
from 16x16 to 256x256 
note: the width and height in a grid 
area are the same, so there is 
grid width only 


8.2.5.3.50 DCAM1 АЕМ OFFSET 


IINEREIEIEJEZEIEIJEJERESEREIEIEIEAE] 
Dune  —— 


Reserved OFFSET_Y 
Type 
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AEM_OFFSET 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келмез [rai но [а ОИ 


OFFSET_Y [28: 16] RM M The offset for y on the statistic zone. 
зю [NA [e ү — —  —  —1 
OFFSET X [12: 0] Rw JN jo | The offset for x on the statistic zone. 


8.2.5.3.51 DCAM1_AEM_BLK_SIZE 


съ 2122 [5s [25 2 22 [ж Ге Ге [т [пе] 


АЕМ Ауа 


Reserved SHF 


E32 м 
| еве | о | о | о | о | о | о | о | о | о [о то | о | о ПОС ЕВЕ 
| ви | | |з | 2 | п | по| о | е | у | е | 5 | а | за | 1 [о 


BLK_HEIGHT BLK_WIDTH 


ее О С ОС О С О О ОСЗ С ОС С ОС О СЗ С 


AEM_BLK_SIZE 


Field Name Type ўсе Reset Description 
Value 


AEM_AVGSHF [17: 16] | RW EM bits needs for the AE monitor total 
sum shift 

BLK HEIGHT [15: 8] RW NA AE monitor block height, this field 
should be 2 pixels alignment 

BLK WIDTH [7: 0] RW NA AE monitor block width, this field 
should be 2 pixels alignment 


8.2.5.3.52 DCAM1 LENS LOAD DONE 


0x00001324 LENS LOAD DONE(0x00000002) 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | 1 | 17 | 16 
E33. —w. ООО 


DCAM1 LENS LOAD D 
ONE 


Reserved 


| ва | 15] 14 [13 | 12 | п | по о | в | у | е | 5 | 4 | за | 1 |о 
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- = mE 


— — E Ooo 
L3 ма а ЕШ 


LENS_LOAD_DONE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


SKIP NUM STA | [7: 4] this bit indicate the == frame counter 
TUS of the SOF for the aem path 


ПТ и ОИ ОЕ Е НИЕ 
AEM_CFG_STAT aem_cfg_status is used to show that 
US the current registers configure is valid 
for next frame. After aem_cfg_ready is 
set to 1, If aem_cfg_status is 0, it 
means that hardware has accept the 
current register configure for the next 
frame, otherwise, the configure 
operation has missed the hardware 
receive software cmd window in the 
current frame, and the receive 
software cmd operation will do in the 
next frame. 
aem_cfg_status is meaningless in 
other case. 
AEM BYPASS Е NA 0х1 this bit indicate the ает datapath is 
LAG bypass or not in current frame. when 
aem skip counter is not equal to the 
aem skip num. the current frame is 
skip and this flag is 1, if the 
aem skip couter is equal to to 
aem skip num, the aem path 
iiis will do aem job and this bit is 
LENS LOAD FL NA this flag to show half of the lens 
AG parameters have been set to the 
parameter buffer at aem path initial 
process , after SW detect this bit is set 
to 1, then SW can start the new frame 
from sensor, after SW read this bit is 
valid, SW should write 1 to 
lens load сіг bit to clear this bit. 
this flag is meaningless in other case. 


8.2.5.3.53 DCAM1 АЕМ SKIP NUM CLR 


0x00001328 AEM SKIP NUM CLR(0x00000000) DCAM i ce 


IKCNEJEIEIJEJEJESEIEIEIEIEREIEIEIEAES 
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=E 


m 


Reserved 


тоо == 
ггг ъго 


оо 


AEM_SKIP_NUM_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Бавно [ora [RO [а р ЕО 


LENS LOAD FL | [1] WC NA write 1'b1 to this bit will clear the 
AG CLR lens load flag. 


SKIP NUM CLR WC NA to clear skip number counter after stop 
aem which was in period work mode. 
Clear skip number counter to be 4'bO 
when set 1. 


8.2.5.3.54 ОСАМ1 АРВ SRAM CTRL 


0x00001380 (0x00000000) DCAM1 САВЕ. |. SRAM CT 


ИТШЕЛЕЗЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЛЕЗ 
Nm = SS 


Reserved 
^» ооо ооо 
EN ЗВ О ЕЕ ИЕ И ЕИ И КЗ Е ЕИ И 
ШИ a Е ага A EGER ЕЛ КИКИ 


m 


= 
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Field Name Type | Set/Cle | Reset Description 
ar — 


APB_SRAM_CTR ——— software access. 1: hardware 
L access. can be 1 if only after config. 


8.2.5.4 Dcam1 Memory Address Map 


Address— № [Description | 
0x60801800-0x60801c07 | ОСАМ1 АЕМ WEI TABLE | DCAM1 АЕМ WEI TABLE 
0x60808000- 0x6080bfff DCAM1 АЕМ GRID BUF | DCAM1 АЕМ ОН BUF 


8.2.5.4.1 DCAM1 АЕМ WEI TABLE 


Start Address: 0x60801800 
End Address: 0x60801c07 
129*36bits, totally 258 regs.last four address is actully register 


8.2.5.4.2 DCAM1 АЕМ GRID BUF 


Start Address: 0x60808000 
End Address: 0x6080bfff 
DCAM1 LENS GRID BUF 


8.2.5.5 MM DCAM AXIMMU SLAVE Register Address Map 


Base address: 0x60800000 
Base address(Set Reg): 0x60801000 
Base address(Clear Reg): 0x60802000 


[Nena [ше [== — — — — 
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8.2.5.5.1 AXIM_CTRL 


0x00002000 AXIM_CTRL(0x00040601) AXIM_CTRL 


Е СА E ES ЕЕ ЕЕ ЕС ke EI ECT ЛЕ ЕЛ 


ÀE — ши 


ың зае сле 
ви е Е СЗ | С Е ВЕ Е ВЕ Те 


| e | ОИ ПО 
| Reset | о | о | о ре о | ER on 


AXIM_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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ARQOS [24:21] [АМ М |0  |ARQOS. direct config. 
RCH VDB STOP | [2] [Rw |м јо | Stop the read channel of AXI. 


WCH_VDB_STO [19] КН НК Stop the write channel of АХІ. 
AWQOS_THRD [18: 16] | RW range: 1~7, threshold m increase 
АИ T to AWQOS | HIG 


AWQOS_HIGH [11: 8] СИИ: value when ae 
axim_data fifo full 


СИ СЕ pe С s [sees — 


AWQOS_LOW [3: 0] awqos value when not 
(AWQOS THRD/8) axim data fifo full 


8.2.5.5.2 AXIM DBG STS 


ICHEREIEIEJEZEIEIJEIEREIEREIEIEIEAE] 
те ОО 


AXIM DBG STS 
w] е (NA ` 
| Reset | о | о | о | о | о | со | о | о | о | ој о Ро | о | о | о | о. 
Fu RS eo SR ER E EG Eee 
ме | 


AXIM DBG STS 


De | 
Eme | om] 
LSERERERERERERCERZERERERERERERERES 


AXIM DBG STS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


AXIM DBG STS | [31:0] 
Е busy,wbus_busy,rch_busy,wch_ 
busy} 
wbus busy:wr bus is busy; if 0,indicate 
current sended command has been 
responsed. 
wch busy : wr channel is busy; if O, 
indicate all need sended command has 
been responsed. 


8.2.5.5.3 CAP_SENSOR_CTRL 


0x00002008 CAP_SENSOR_CTRL(0x00000000) CAP_SENSOR_CTRL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 


Сър || 
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EZ3 [ME | а | О а ОЕ ОС О ВОВ Е С В иск 
| e (че |та аз | 12 | п [зо [ое | 7 |е | 5|4 | з | г | 1 |о 


SENSOR_FPGA_ jns SENSOR FPGA P 


Reserved 


пее To Toole] 


CAP_SENSOR_CTRL 


Field Name Type а Reset Description 
Value 


SENSOR_FPGA_ БЕЛЕ ЕЕЕ си же sensor reset for FPGA test. 
RST 


ewe: [у [б [а СЛИ — — — — —] 


SENSOR FPGA | [2:0] UM LL sensor power down for FPGA test. 
PD 


8.2.5.5.4 AXIM WORD ENDIAN 


_ ви Та [o [5 [ [7 |» |» T4 2 [2 2 | » D Lo [7 [8 
ame ЕЕ ЕСЕ ЕЕ ЕНА 


| Туре ЕРЕКЕ 
ЕШ: 515771515 975 
(гала А И ЕТ ТЕТЕ А 


- - о 


= ED 
fee fe 


Reserved 


AXIM_WORD_ENDIAN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; [ora [Ro о 


AXI_RD_WORD_ | [1] RW NA 64bit АХ! data read word endian. 
ENDIAN 1: little endian; 0: big endian 
AXI МВ. WORD 10) | |RW [м |o | 649# АХ data write word endian. 
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ENDIAN 1: little endian; 0: big endian(SW need 
to set this to 1 if want to load 
image in specific software.) 

8.2.5.5.5 MMU_CTRL 


_ ви 1212112 222 |» Го е [лт |] 


Reserved 
е | 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o |o | | 
ВЕСТ E e EIN ЕЛ ЕЗ Е Е Е Е КО 


m 


БІЛЕ 


MMU_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ата [no [а [o [Rem  —  — | 
MMU AUTO CO | [1] WC NA mmu auto shadow, when next frame 
PY start, then shadow new register to RTL 
MMU FRC COP WC NA mmu frc shadow, when config, shadow 
Y immediately. 


8.2.5.5.6 MMU EN 


СТГ [| ши | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЕІГЕЕІЕЛЕЛЕЛЕ 


Reserved 
е [m 
| позе | о | о | о | о | о | о | о | о | о | о [о | о |о | о | о [о | 


Ен ЗЕБ ЕИ ББ НА ПАПЕ 


- | 


мод 77 Spreadtrum Communications, Inc., Confidential and Ргорпеіау 2065 of 2522 Spreadtrum Communications, Inc., Confidential and Proprietary 2065 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


те [=== 


mmu enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lees СЕЛ [o [а 9 | COC 


r 


жее [ты [б [а 9 T CSCS 


mmu_vaor_bypas | [4] RW NA mmu vaor bypass en--1, vaor 

5 en happened,the system will bypass this 
command, not record the addr and 
generate interrupt. 
mmu vaor bypass еп--0, vaor 
happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


mmu rotation en | [3] RW NA 0х1 Мти rotation enable,when it is 
enable,then the mmu can adopt the 
mst rotation cmd 


тыу [п m [NA jo PT 


mmu_cg_en [1] RW NA 0х1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:clock cannot be disable by hardwave 


Ime — [m [ew |А [0 Гора база _ 


8.2.5.5.7 MMU_UPDATE 


0x00002104 Update(0x00000000) MMU_UPDATE 


БЕН И И ЕШШ 


Reserved 
| е 
Pest | ОВ ОЗ оо o| o О К URN URN | 


| bt (че |та аз | 12 | п [зо | o | | у | е [аз 21| о 


тт 
Reserved u_cl 
r 


те та 
LSERERERERERERERERERERERERERERERES 


Update 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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mmu_clr when the pagetable is updated, the tlb 
should be clr;the bit[5:0] is clr the read 
channel tlb buf;the bit[6] clear the write 
channel tlb 
jpg_mmu:when the pagetable is 
updated, the tlb should be ск пе 
bit[2:0] is clr the read channel tlb 
buf;the bit[5:3] clear the write channel 

tlb 


8.2.5.5.8 MMU_MIN_VPN 


_ ви Те 1212 12 2 22 2 е [7 [8 
Сат [Oe 


Reserved mmu_min_vpn 
2а: МАМ 


mmu_min_vpn 


е Та 


mmu minimum vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves Дет no ЗИ СО 
CIS. лави сви сети 


8.2.5.5.9 MMU_VPN_RANGE 


съ Jor [во | |» 2 е [25 [аз [о [ 2 [ж Ге Ге [т [ле 


mmu_rang 
е урп 


Reserved 


| gi |15|14 | 13 | 12 | 11 | по | о | [765432 | 1 [0] 
| Мате | mmu_range_vpn 
Type 


VPN max offset range 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


me СИ qm Jo 


mmu_range_vpn [17: 0] 0x3ffff —— max offset range of vpn. The vpn 
offset must be in this range, otherwise, 
out of range interrupt will happen 
8.2.5.5.10 MMU PT ADDR 


mmu pagetable addr(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
Con 


mmu_base_ppn 


| e | 15] 14 |з | 12 | п | по о [е | у | е | 5 | 4 [з [2 | 1 [о 


mmu_base_ppn 


T 
вези С 1115115 


тти pagetable addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕЕ ЗИ 
тти Базе ррп [20: 01 C— ppn of pagetable location base 
addr in DDR, the pagetable must be in 
aligned with 4k in DDR 


8.2.5.5.11 MMU DEFAULT PAGE 


ICHEREIEIEJEZEIJEJEREIEIEREIJCIEREAEI 
СД mem 1 


Reserved mmu default ppn 


| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


mmu_default_ppn 


T 
вазе Та 


default ppn 
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[Tow va О 
=== Erma p — 


mmu_default_ppn | [20: 0] the default physical address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


8.2.5.5.12 MMU_VAOR_ADDR_RD 


first out of range vpn(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
| Мате [ею | 


| Туре ИЕ -... 
KSESPSDSESESESESESEPESESESESESEIEPDSES 
WE K KIKCIUÑNHtIZWVSIIEITTYYTISE 


Reserved mmu_vpn_vaor_rd 


mmu_vpn_vaor_rd 


вези PPP PPP PP PhP PPT 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


——— ЕЕ Е СН EN 


9 


8.2.5.5.13 MMU_VAOR_ADDR_WR 


Ten [s o [ [o [25 [25 4 2 [4 T 2 ее T Te 
ЕСІГІ шш 


Reserved mmu vpn vaor wr 
эе|ө |2. | 


mmu_vpn_vaor_wr 


| — — NEM 
пее | [о О Ре Ре ОС ОС ОС О ОС ОС ОС С СЗ С С 


| e | 15 | [13 | 12 | п [зо е | в | у | е | $ [а] за | 1 [о 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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8.2.5.5.14 MMU_INV_ADDR_RD 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved mmu_vpn_inv_rd 
уе илди ню 
ви |15 | 1а | яз | 12 | 1 | ој о | | у | е | 5 | 4 | з | 2 | 1 |о 


mmu vpn inv га 


уе AN NN 
| еве | o | о | о | о | о | о | о | о | о|о|о|о| о | о| о То 


MMU_INV_ADDR_RD 


Field Name Type ш Reset Description 
Value 


mem ОООО 
ЕЕ ЕТС СИИ ЧТ 


8.2.5.5.15 MMU_INV_ADDR_WR 


0x00002124 MMU_INV_ADDR_WR(0x00000000) MMU_INV_ADDR_WR 


mmu_vpn_inv_wr 


MEM S - »9— 
ШЕ — / RNRERENENM 
аии аа јат ааа 


mmu_vpn_inv_wr 


m [m] 
ваза Та 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СЕВ no mw [0 
ЕЕ ЕСИ С и 
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8.2.5.5.16 MMU_UNS_ADDR_RD 


са 22 [2 2 [25 [25 2 [5 2 [ [ж Eo Ге 7 T] 
Т ПСЕ 


Reserved mmu vpn uns rd 


ООЛО О S - 9— 
SISOS SSS SSS > Е 
EE и ааа тоо 


mmu vpn uns га 


уе 
| еве | о | о | о | о | о | о | о Тото [о Го Тото Тео Го 


MMU_UNS_ADDR_RD 


Field Name Type "> Reset Description 
Value 


me ЕЕ Сиви asal 
ЕЕ ЕЯ И ПОЗА ЕНЕР = аи 


8.2.5.5.17 MMU_UNS_ADDR_WR 


съ о [а Do 2 [5s [25 T5 2 [2 2 [ж E Ге [т [ле 


Reserved mmu_vpn_uns_wr 
туе PO | ~ —— | 
| B |15|14 | яз | 12 | 1 | ој о [в | у | е | 5 јаза то 


mmu_vpn_uns_wr 


pe | ДАК o | 
Peset | о а (| [| | | | | о [о [о [о [о [| 


MMU_UNS_ADDR_WR 


Field Name Type ре Reset Description 
Value 


a НИ 
петнаест сиви ет" CR m 


8.2.5.5.18 MMU_MISS_CNT 


ШІНЕЛЕЛЕЛЕДЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
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| Мате ОН 
| Туре —h|A. | | h| J^—— | 
| Незе ДЕ |ж ЕН ИЕ И ОКА ЕКО О разни ОКО 9 L9] 


mmu_cnt_miss_wr mmu_cnt_miss_rd 


Peel PPP) PPP PPP?) 


| ви ив | [13 | 2 | п [зо е [в | у [е | 5 [а] за | 1 [о 


mmu miss statistics 


Field Name Type | Set/Cle | Reset Description 
ar Value 


вышэ т И 
mmu_cnt_miss_w | [15: 8] cleared и mmu miss cnt clr , will 
r keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 
mmu cnt miss rd | [7: 0] NA cleared by mmu miss cnt clr , will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 


8.2.5.5.19 MMU_PT_UPDATE_QOS 


pagetable update qos(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
Nm | ом O 


Reserved 
Te е 2) 
| ви |15|144|13|12|11|19)|9|8|7|6)|5|4|3)|2)|1)0| 
| Name | Reserved mmu_pt_update_qos 
Type 


pagetable update qos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes Га ао qw fo 


mmu pt update | [3:0] —F—A qos used for the mmu read ddr to 
qos update the pagetable , 


8.2.5.5.20 MMU_VERSION 


0x00002138 MMU VERSION(0x00000100) ММУ VERSION 
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EA | РА НА EA 
[Name ООО 
| Туре СН 
Peset | о | о | о |о | о | о | о |о | о | о |о|о| о о ОЗ е 


| ви | | |з | 12 | п | по | о | в | у | е | 5 | а | за | 1 [о 


mmu_version 


rn i— 
пее PPP) PP ml EREREREREREREREN 


MMU VERSION 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eee Пета во [s o j 


[15: 0] peces 0x100 — register indicates the version of 
this IP 


8.2.5.5.21 MMU_MIN_PPN1 


ШЕСІСЛІСЕЕ БЕБЕГІТІСІТІЛІГ 1: — | мао аср | 
съ [o o [s Do T [s [55 2 [2 [7 [ж T [ле [ Е 
De Rm] 


Reserved 
е О 
| Reset | о | о | о | о | о | о | о | о | о | о [о | о |о | о | о [о] 
ви | 15 | 1а | 1з |12 | и (ао | эре | у | е | враз [2 | то. 


Reserved mmu_min_ppn1 


mmu mini ppn1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena mmm [NAO 
ЕЕ ayaman 


8.2.5.5.22 MMU_PPN_RANGE1 


са [и o 212 [25 [25 [а [5 T [ |» е [тв [лт [6] 
Den [Cd 


Reserved 
м2 
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| езе: | | ОКЕ пози ОБ ү 
| e |15 | 14 | 13 | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 [о 


Reserved mmu_range_ppn1 


RW 


PPN гапде! 


Field Name Type т.” Reset Description 
Value 


EINE Tw СВИ 
mmu range ррп1 | [11: 0] Oxfff EN max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.2.5.5.23 MMU MIN PPN2 


_ ви Та o [5 [s [o [o |» 2 [2 T E D Lo T [8 
ње = n 


Reserved 


| e им [аз | 12 | п | то [о | в | у | е | 5 | аз 12 | 1 [о 


Reserved mmu_min_ppn2 


те [9 —— T 
ее С и а | С ОС О С ОС ОС О СЗ СЗ 


mmu mini ppn2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келмез СЕБЕ no NAO 
m mm TAC ав глада сав TT TT RE 


8.2.5.5.24 MMU_PPN_RANGE2 


_ ви Та [oo [= [2] | » [25 [» 2 22 |» ее 7 [8 


Reserved 


Eme 5 
ETEERERERERERERERERERERERERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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PPN range2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ваю [а [9 |] — — — — ——] 
mmu range ppn2 | [11: 0] RW NA Oxfff the max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.2.5.5.25 MMU VPN PAOR RD 


MMU PAOR VPN ADDR RD(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | кее SC 


Reserved mmu_vpn_paor_rd 
уе иан 
ви |15 | 1а | яз | 12 | [10 [о | г | у | е | 5 | 4 | з | 2 | 1 |о 


mmu vpn paor га 


Peel PPP PPP PP PPP Ре 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


feel Л RN RN 


9 


8.2.5.5.26 MMU_VPN_PAOR_WR 


съ o [о] 2 |» T [55 [55 5 [о [2 [a |» E Ге [ле 
ТІГІ шы 0] 


Reserved mmu_vpn_paor_wr 


EEUU - 9— 
Pest | о | о pepe | о | о | о|о|о|о|о| оо [оо 
| ви | 15 | 14 |з | 12 | п | по | о | е | у | е | 5 | 4 | за | 1 [о 


mmu_vpn_paor_wr 
—s—O< sar 
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Reset | о | о | о | о јо [о [о [о [о [о [о [о [о [ооо | 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


п ТЕТ ЕС о oa 


wr 


8.2.5.5.27 MMU_PPN_PAOR_RD 


са [oeo |e [ [77 [25 [25 [2s 2 2 2 е [e ЕА 
ае ОО 


Reserved 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type ewe Reset Description 
Value 


=== fara ро 


d 


8.2.5.5.28 MMU_PPN_PAOR_WR 


се 1212 T [55 [5 75 2 [2 [| е Ге [9 [л 
ru a a 


Reserved 


———sA 
Peset | о | о | о |о | о | о | о |о | о ol o То |о [о [о | 
ЈЕ кы 


Reserved mmu_ppn_paor_wr 


MMU_PAOR_PPN_ADDR_WR 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕНИ Е ЕН сенен 


wr 


8.2.5.5.29 MMU_REG_AU_MANAGE 


съ o [во | [o Те [55 2 2 2 [ж D Ге [ ЕЗ 
СИ 


| — o NNNM 
ETEERERERERERERERERERERERERERERERES 
е сег e ре 


ы — 


ES 


Reserved 


mmu register authority manage 


Field Name Type ~~~ Reset Description 
Value 


=== Tee qe p _ 


mmu_reg_auth күүп the authority of all mmu 
register , except MMU_UPDATE, 
which can be write 
1: unsercure APB can rd&wr those 
regs, O:unsercure APB cannot rd&wr 
those regs 


8.2.5.5.30 MMU_STS 


Cen 2122 е 1222 [ж [з Ге [т [ле 
De mew] 


Reserved 


—— HvsEwssmO 
оси раи ани паи и ра ри ри ни р 
ва |15|14 | 13 | 12 | п [зо [оет |в | 5 | ERERERN 


mm | mm | mm | mm | mm | mm | mm | mm 
Reserved џрјир | иу иу | из [и [ии [ ии 
aor | aor | aor | aor | nv nv ns ns 
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Са | ве бира жи ERE 


MMU_STS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


— ЕС Пс RN 

mmu. paor rd [7] write EN address matches no 
channel, MMU OFR ADDR * В 
records the address 

mmu paor wr read virtual address matches no 
channel, MMU OFR ADDR * W 
records the address 

mmu, vaor rd [5] NA write virtual address matches no 
channel, MMU OFR ADDR * W 
records the address 


mmu vaor wr [4] NA read virtual address matches no 
channel, ММО OFR АООВ “В 
records the address 

mmu inv rd [3] NA unsecure 
read, MMU UNSECURE * W records 
the address 


mmu. inv wr [2] NA unsecure 
write, MMU_UNSECURE_*_R records 
the address 

mmu_uns_rd [1] NA unsecure read, MMU INVALID * W 
records the address 

mmu uns wr NA unsecure write,MMU INVALID * R 
records the address 


8.2.6 Application notes 


8.2.6.1 DCAM register configure sequence 
When intialize, configure sequence is shown below: 


1. First configure aem related segment for previous start of DMA read. 

2. Then configure PDAF position table and LENS weight table by APB bus. 
3. Then configure *apb sram сіп” to 1. 
4 


Then configure sensor related segment, which are always not changed after DCAM is 
launched. 


Then configure other registers. 
When all registers are configured done, first configure all of the "frc copy" to 1,. 


7. If aem path is enabled, first check "lens load flag" to be ‘1’,then configure “сар eb" at last 
to start the system; otherwise wait "lens load flag" to be '1'. If aem path is disabled, 
ignore 'lens load Пад" check. 


on 


When ОСАМ is stilling in the running, registers related to specific sensor are not allowed configured 
dynamiclly. ‘frc_copy’ is not allowed to configure again. ‘Auto_copy’ strategy is adopted, when 
shadowed register is configured done, config relevant “auto_copy” to make sure configurations can be 
shadowed into next frame. 
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8.2.6.2 DCAM RESET configure sequence 


As figure Figure 8-10 shown, DCAM has 4 software reset sources: rst_dcam_all_soft, rst dcamO soft, 
rst dcam1 soft, rst axim soft. 


Reset is needed in the following occasions : 


€ DCAMO ог ОСАМТ is abnormal 
€  DCAMO ог ОСАМ1 normal restart , 
€  DCAM restart 


8.2.6.2.1 DcamO0 ог ОСАМ is abnormal 


Take DCAMO as an example, when path ovf, lens load err int, aem hold ovf, cap line err, 
cap frm err happens, reset is needed. But DCAM1 and AXIM cannot be affected. So the reset steps 
are as followed: 


1) setfull/bin/aem/pdaf/vch2/vch3 path stop 
2) check full/bin/aem/pdaf/vch2/vch3 path busy until all return to level 0 
3) Setrst dcamO soft. 
4) Re-configure dcam0 registers and csi hostO registers, 
(5) Setcap eb to re-start dcamO. 
If overflow happens both in асато and dcam1, set rst асат0 soft and rst dcam1 soft respectively 
as above instructed. rst dcam all soft is no need to set. 
8.2.6.2.2 Dcam0/1 normal restart 


Take DCAMO as an example, if we want to switch the sensor connected to DCAMO when one frame is 
received, then the reset steps is as followed: 


(1) When cap зо int interrupt asserts , configure сар ер-0. 


(2)  Checkthe path busy until all return to zero after full/bin/aem/pdaf/vch2/vch3 path's tx dones 
are all received if enabled 


(3) Setrst dcamO soft. 
(4)  Re-configure dcam0 registers, 


(5) Setcap eb to re-start dcam0. 


8.2.6.2.3 DCAM restart 
(1) When cap sof int interrupt asserts, configure cap_eb=0. 


(2) Check the path busy until all return to zero after full/bin/aem/pdaf/vch2/vch3 path's tx dones 
are all received if enabled 


3) Check wch busy until it return to zero 
4) Setrst dcam all soft. 
5)  Re-configure dcamO, dcam1, axim, mmu registers, 


6) Setcap eb to re-start dcam0 or/and асат1. 


8.2.6.3 DCAM INT STS Detail 
Table below shows dcam0 interrupt. More details should be seen in excel. 
Offset | RegName Bit FieldName Field Description 
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[31:25] | Reserved Reserved 

[24] mmu int any mmu int 

[23] vch3 path tx done vch3 path tx done 

[22] vch2 path tx done vch2 path tx done 

[21] pdaf path tx done pdaf path tx done 

[20] awbm path tx done awbm path tx done 

[19] bin path tx done bin path tx done 

[18] full path tx done,means this path last wr 
full path tx done command has been sent into AXI BUS 

[17] vch3 path end vch3 path end 

[16] vch2 path end vch2 path end 

[15] pdaf path end pdaf path end 

[14] awbm path end awbm path end 

[13] bin path end bin path end 

[12] full path end,;means this path is enabled- 
full path. end >disabled 

[11] cap_frm_err cap frm err 

[10] cap line err cap line err 

[9] reserved reserved 

[8] reserved reserved 

[7] reserved reserved 

[6] current line counter meet 
isp_enable_pulse ddr_wr_row_cnt_thr to pre-start ISP 

[5] aem_hold_ovf aem hold overflow 

[4] dcam_ovf any path full 

[3] Camera Interface’s end of frame 
cap_eof indication to the next module 

[2] Camera Interface’s start of frame 
cap_sof indication to the next module 

[1] Sensor’s end of frame indication to 
sensor_eof Camera Interface module 

[0] Sensor's start of frame indication to 
sensor_sof Camera Interface module 


Table below shows асат1 interrupt. More details should be seen in excel. 


Offset | RegName Bit FieldName Field Description 
0х103с | DCAM1 INT MASK | [31:25] | Reserved Reserved 
[24] mmu int any mmu int 
[23:22] | Reserved Reserved 
[21] усп path tx done vch path tx done 
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[20] awbm path tx done awbm path tx done 

[19] bin path tx done bin path tx done 

[18] full path tx done,means this path last wr 
full path tx done command has been sent into AXI BUS 

[17] reserved reserved 

[16] reserved reserved 

[15] vch path end vch path end 

[14] awbm path end awbm path end 

[13] bin path end bin path end 

[12] full path end,means this path is enabled- 
full path. end >disabled 

[11] cap_frm_err cap_frm_err 

[10] cap_line_err cap_line_err 

[9] reserved reserved 

[8] reserved reserved 

[1 reserved reserved 

[6] isp_enable_pulse isp enable pulse 

[5] aem_hold_ovf aem hold overflow 

[4] dcam_ovf any path full 

[3] Camera Interface’s end of frame 
cap_eof indication to the next module 

[2] Camera Interface’s start of frame 
cap_sof indication to the next module 

[1] Sensor’s end of frame indication to 
sensor_eof Camera Interface module 

[0] Sensor’s start of frame indication to 
sensor_sof Camera Interface module 


8.2.6.4 


ОСАМ IF Shadow Registers 


Segment of every register is shadowed or not, please see the description of every segment of RW in 


excel. 


Vch3 path eb, vch3 path base waddr 
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sensor_sof 
/pathO_sof 


Force_copy 


APB config 


Value! ! Value2 | 
value | 


Internal value Valuel X Value2 


Auto copy 


APB config 
value 


Valuel Value2 


Internal value Valuel “ Value2 


Figure 8-34 Illustration of force copy and auto copy 
Frc copy is used before system starts work, auto copy is used during the normal frame is accept. 


Channel write DDR address update sequence: 


In capture mode, there were two shadow copy mode. At the beginning, the force copy operation can 
update the frame address. After current transfer completed, the internal shadow frm addr registers 
would be auto updated by hardware. 


VSYNC | | 


Sensor. sof 


Transf done 


Его. addr 
(accessed by АРВ) Addr 0 Addr 1 X Addr 2 


Frm_addr 
(shadowed) Addr 0 Addr 1 Addr 2 


Force copy at the 


start Hardware will auto 


shadow the address after 
data transfer done. 


8.2.6.5 Software operation suggestion 


8.2.6.5.1 General procedure of data capture: 

Configure sensor ма 12С, 

Enable DCAM_IF module and clear interrupt and set relative interrupt mask. 

Configure DCAM_IF global control register. 

Set shadow register, force copy at first time, and then auto copy after path_sof is suggested. 
Set cap_eb to start capture. 

Wait transfer done interrupt. 


Data store method, when endian is not set, the data handle, transfer and store is based on little endian 
mode, like figure shows below: 


Camera image path: 
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full_path_waddr_base 
AXI 
master 
63 
> 


B7 B6 B5 B4 B3 B2 BI BO 


31 ' 0 
B3 B2 BI BO 
RAW: B7 B6 В5 B4 


PDAF: 


Figure 8-36 PDAF type1/2 or other embedded data capture 


0 


B3 B2 B1 BO » 
B7 B6 B5 B4 


B7 B6 B5 B4 B3 B2 В1 BO 


Figure 8-35 Full/bin data capture 


AXI 
master 
63 
» 


B7 B6 BS B4 B3 B2 В! BO 


Frm, addr pdaf 


31 , 0 
B3 B2 BI BO 
B7 B6 B5 B4 


0 


Frm addr pdaf 


= 
Sensor - 
i master 


31 : 0 


63 0 
PDAF: = 5 в! a EE. ER > | 2'b00,p5[9:0],p4[9:0],p3[9:0],2'b00,p2[9:0],p1 [9:0],p0[9:0] 
Figure 8-37 Path PDAF type3 extraction data capture 
8.3 JPG 
8.3.1 Overview 


This module implements JPEG image encoding and decoding module. The detail design information is 
presented below. 


8.3.2 Features 


e Support JPEG decoding, compliant with JPEG baseline profile, support YUV444, YUV422, 
YUV420, YUV411, YUV422R, YUV411R and YUV400 format, up to 64Mpixel, support 
YUV422 and YUV420 output; 

e Support JPEG encoding, compliant with JPEG baseline profile, support YUV422 and YUV420 
format, quality is adjustable, up to 64M pixel; 

e Support the ping-pong buffer for bit stream and YUV data; 

e Support slice level codec switch for JPEG; 

e Support YUV 2-palne and YUV 3-plane; 

e Support rotation, mirror and flip when encoding; 
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8.3.3 Signal description 


8.3.4 Function description 
The JPG's module diagram is shown in below. 
VBUF 
JPG 162X32 
AXI Domain JPG Domain 
DBUF0 
AX Roa <> ВМ >» Момо ep 210Х21ВЕ 
216X24 BE 
Arbiter 
AXI Writ 20 
rl 
< s Save < — <> мо < 12016 4 остост 
192Х16 à 
m E A TBUFO/1 
us 
384X32 64X32 32X20 
а MBUF1 
384X32 


Figure 8-38 JPG Module Diagram 


As above diagram, the JPG includes an AXI fetch, an AXI save, a BSM, a VLD, a VLC, a 
DCT, an IDCT and a MBIO. 


8.3.4.1 JPEG Encoding 
The JPEG encoding is shown in below figure. 


| Епїгору Compressed 
— FDCT | 9  Quantizer > Encoding | Раја 
Source Data | | 
Table Table 


Figure 8-39 JPEG Encoding 


In the encoding process the input component’s samples are grouped into 8 x 8 blocks, and each block 
is transformed by the forward DCT (FDCT) into a set of 64 values referred to as DCT coefficients. One 
of these values is referred to as the DC coefficient and the other 63 as the AC coefficients. 


Each of the 64 coefficients is then quantized using one of 64 corresponding values from a quantization 
table. No default values for quantization tables are specified in this Specification; applications may 
specify values which customize picture quality for their particular image characteristics, display 
devices, and viewing conditions. 


After quantization, the DC coefficient and the 63 AC coefficients are prepared for entropy encoding. 
The previous quantized DC coefficient is used to predict the current quantized DC coefficient, and the 
difference is encoded. The 63 quantized AC coefficients undergo no such differential encoding, but are 
converted into a one-dimensional zig-zag sequence, as shown in below. 
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DC ACO1 АС07 
DCi-1 Ci 2 
T Blocki-1 Blocki -H 
DIFF = DCi - DCi-1 
AĆ70 AC77 


Differential DC Encoding Zig-Zag order 


Figure 8-40 DC and AC Coefficient 


The quantized coefficients are then passed to an entropy encoding procedure which compresses the 
data further. One of two entropy coding procedures can be used. If Huffman encoding is used, 
Huffman table specifications must be provided to the encoder. If arithmetic encoding is used, 
arithmetic coding conditioning table specifications may be provided, otherwise the default conditioning 
table specifications shall be used. 


The encoding data path is shown in below. 


VBUF 
2 
AXI Неза а =a L = е) ым а! me 
` DBUF0 
122 216Х24 ВЕ 
Arbiter DBUF1 
AXI Write 0. К< 216Х24 ВЕ 
ri И b 
E Save < 1—3 МВІО f DCT 
МИ B 
384X32 64X32 
MBUF1 
384X32 


Figure 8-41 Encoding Path 
When encoding, the active sub-module is MBIO, DCT and VLC, they are work in pipeline mode. 


мвю | MBUFO(W) | MBUFI(W) MBUFO(W) MBUF1(W) MBUFO(W) 
MBUFO(R) MBUF1(R) MBUFO(R) MBUF1(R) 
DCT 
DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) 
VLC DBUFO(R) DBUF1(R) DBUFO(R) 


Figure 8-42 Encoding Pipeline 


The encoding is started by SW, then HW enters pipeline mode, every macro step completes a MB 


encoding. As above, the MBIO, DCT and VLC are work at same time except head and tail, so it will be 


good performance. 
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8.3.4.2 JPEG Decoding 
The JPEG decoding is shown in below figure. 
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Compressed Entropy : 
Data > Decoding m  Dequantizer —— = IDCT I—— a 
Reconstructed 
i | 
Table Table 
Figure 8-43 JPEG Decoding 
The decoding is inversed procedure of encoding. 
The encoding data path is shown in below. 
VBUF 
162X32 
AXI В ' 
| ты | [Г о вм > мр MEE 
216X24 BE 
Arbiter 
AXI Write J 
ГІ 
4 Save Seas -4—— MBIO -—— 198 4 IDCT 

192Х16 

(= хе 

384X32 

MBUF1 64X32 
384X32 


Figure 8-44 Decoding Path 
When decoding, the active sub-module is VLD, IDCT and MBIO, they are work in pipeline mode. 


VLD DBUFO(W) DBUF1(W) DBUFO(W) DBUF1(W) DBUFO(W) 

DBUFO(R) DBUF1(R) DBUFO(R) DBUF1(R) 

IDCT 

PBUFO(W) PBUF1(W) PBUFO(W) PBUF1(W) 

PBUFO(R) PBUF1(R) PBUFO(R) 

MBUFO(W) MBUF1(W) MBUFO(W) 
MBIO | | 

MBUFO(R) MBUF1(R) 


Figure 8-45 Decoding Pipeline 


The decoding is started by SW, then HW enters pipeline mode, every macro step completes a MB 
decoding. As above, the VLD, IDCT and MBIO are work at same time except head and tail, so it will 
be good performance. 


8.3.4.3 MCU Format 


MCU is Minimum Coded Unit, it is different depended on source or reconstructed data format. When 
encoding, MCU is for source data, it is only YUV422 format; when decoding, MCU is for reconstructed 
data, it can be YUV444, YUV422, YUV420, YUV411, YUV422R, YUV411R and YUV400 format. MCU 
define is below. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2086 of 2522 
This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM 


SC9832E Device Specification 


YUV444 MCU YUV422 MCU YUV420 MCU YUV411R MCU 
Y Y Y Y v Y 
Y Y Y 
Y 
U V U V U V 
Y 
YUV411 MCU YUV422R MCU YUV400 MCU 
U V 
Y 
“У | vw | y | У Y 
Y 
U V U V 
8x8Sample 
Block 


Figure 8-46 MCU Define vs. Data Format 


When decoding, the YUV444, YUV411, YUV422R and YUV411R reconstructed data will be 
transformed to YUV422/YUV420 data, the transformation is shown in below. 


YUV444 YUV422 YUV411 YUV422 
Ме У | Y Y Y Ме У У м У 
U М UV U V U V 
YUV411R YUV420 
Y Y 
YUV422R YUV420 
Y Y | Y Y 
Y s Y Y Y 
Y Y 
U V UIV 
U V 
UV 
8x8Sample 4x8Sample 4x16Sample 16x8Sample 
Block Block Block Block 
Figure 8-47 MCU Transformation 
8.3.4.4 DCT/IDCT 


The following equations specify the ideal functional definition of the DCT and the IDCT. 


1 ~ ~ (2x+1)un (2у + Шуп 
DCT: Syu = TC C У, У Syx cos— ig P wg 


x=0 y=0 
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7 7 


1 (2х+ Тип (2у + Шуп 
IDCT: Syx = 9) У Са Cy. Svucos— cos — 


u=0 v=0 
After the DCT is computed for a block, each of the 64 resulting DCT coefficients is quantized by a 
uniform quantizer. The quantizer step size for each coefficient Sq. 


is the value of the corresponding element Q,, from the quantization table specified. 

The uniform quantizer is defined by the following equation. Rounding is to the nearest integer: 

уу, 

ба 

Зала is the quantized DCT coefficient, normalized by the quantizer step size. 

At the decoder, this normalization is removed by the following equation, which defines dequantization: 
Ryu = За у x Ол 

After quantization, and in preparation for entropy encoding, the quantized DC coefficient Sq 


Заоо is treated separately from the 63 quantized AC coefficients. The value that shall be encoded is 
the difference (DIFF) between the quantized DC coefficient of the current block (DC which is also 
designated as Sqoo) and that of the previous block of the same component (PRED): 

DIFF = DC; — PRED 


And in preparation for entropy encoding, the quantized AC coefficients are converted to the zig-zag 
sequence. 


Зал = round( 


8.3.4.5 Huffman Encoding 


DC coefficient is the difference between the current DC coefficient and the prediction, the difference is 
mapped to 2 fields, one is ‘SSSS’, it determines the bit number of difference; and one is ‘DIFF’, it 
indicates its value. The two’s complement difference magnitudes are grouped into 12 categories, 
‘SSSS’, and a Huffman code is created for each of the 12 difference magnitude categories. 


Table 8-1 Difference magnitude categories for DC coding 


SSSS DIFF values 
0 0 
| -1,1 
2 -3,-2,2,3 
3 -7.-4,4..7 
4 -15.-8,8..15 
5 -31.-16,16..31 
6 -63.-32,32..63 
7 —127..—64,64..127 
8 -255.-128,128..255 
9 —511..-256,256..511 
10 —1 023..-512,512..1 023 
11 —2 047..-1 024,1 024..2 047 


The “5555” is mapped to variable length code, 


Table 8-2 Luminance DC Coefficient Differences 
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3 

2 3 011 

3 3 100 

4 3 101 

5 3 110 

6 4 1110 

7 5 11110 

8 6 111110 
9 7 1111110 
10 8 11111110 


ll 9 111111110 


Table 8-3 Chrominance DC Coefficient Differences 


0 2 00 

| 2 01 

2 2 10 

3 3 110 

4 4 1110 

5 5 11110 

6 6 111110 

7 7 1111110 
8 8 11111110 
9 9 111111110 
10 10 1111111110 


11111111110 


An example about luminance DC coefficient Huffman coding, 


Co | Г 
дп C 
( 
5 
1 
ер DC(0,0 | 
јо 1 ( 
| ) 
| 4 
D 1 
C 4 4 
Va 150 | 
ше 
D 1 - 
150 
C ( 8 
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— m ' ~ 


Со (11111 
де 0,1001 
0110) 


= > = ~ 


— о Ал А съ“ 


Each non-zero AC coefficient in Zig-Zag is described by a composite 8-bit value, ‘RRRRSSSS’, the 4 
least significant bits, 5885”, define a category for the amplitude of the next non-zero coefficient in ZZ, 
and the 4 most significant bits, RRRR', give the position of the coefficient in ZZ relative to the previous 
non-zero coefficient (i.e. the run-length of zero coefficients between non-zero coefficients). Since the 
run length of zero coefficients may exceed 15, the value RRRRSSSS' = X’F0’ is defined to represent 
a run length of 15 zero coefficients followed by a coefficient of zero amplitude. (This can be interpreted 
as a run length of 16 zero coefficients.) In addition, a special value 'RRRRSSSS' = ’00000000’ is used 
to code the end-of-block (EOB), when all remaining coefficients in the block are zero. 


The magnitude ranges assigned to each value of SSSS are defined in below. 


Table 8-4 Categories Assigned to AC Coefficient Values 


10 


AC coefficients 


-31.-16,16..31 
-63.-32,32..63 


-127.-64,64.127 


—255..-128,128..25 


Un 


The composite value, RRRRSSSS, is Huffman coded and each Huffman code is followed by 
additional bits which specify the sign and exact amplitude of the coefficient. 
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An example about luminance AC coefficient Huffman coding, 


If luminance AC coefficients іп ZZ are: AC11~AC29 = 0, AC30 = 3, so the RRRRSSSS code is F/0 апа 
(3/2, 3), the F/O indicates 16 zeros, (3/2, 3) indicates 3 zeros then З. 


Based on following table, the Ғ/0 will be encoded as ‘11111111001’, the (3/2, 3) will be encoded as 
‘111110111 11’, so the code for АС11-АС30 is ‘11111111001 111110111 11’. 


Table 8-5 Luminance AC Coefficients Fragment 


0/0 (EOB) 4 1010 

0/1 2 00 

0/2 2 01 

0/3 3 100 

0/4 4 1011 

0/5 5 11010 

3/2 9 111110111 

3/3 12 111111110101 

3/4 16 1111111110001111 

3/5 16 1111111110010000 

F/0 (281) 11 11111111001 

ЕЛ 16 1111111111110101 

Е/2 16 1111111111110110 

F/3 16 1111111111110111 

Е/4 16 1111111111111000 

Е/5 16 1111111111111001 

Е/6 16 1111111111111010 

Е/7 16 1111111111111011 

Е/8 16 1111111111111100 

Е/9 16 1111111111111101 

Е/А 16 1111111111111110 
8.3.4.6 Data Mapping 


JPG includes 2 data mapping, one is 1D mode, another is 2D mode. The compressed data is in 1D 
mode, the source or reconstructed data is in 2D mode. 1D is line structure, 2D is block structure, they 
are shown in below. 
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1D Mapping 2D Mapping 
Frame0 Frame0 
Y=addry 
Offset={addry, addrx Х=ааагх 
О Offset=Y“pitch+Xx 


burst 
Frame burst Ргате1 
line 


FrameN FrameN 


8.3.5 Control registers 


8.3.5.1 Memory map 
JPG_BASE_ADDR : охвово_0000 


onor agarose [name бы | 
E | 
C | 
C CS 
Гао [vo Reserse — | CS 
own [Моны — | — 
omo имоти — | 
~ |1122 
[www [жан — — | — 
wm мое — | — 
mmc [mama — | — - 
оо rests — | — 
rss; 
mmm ома 
mmm омо 
mmc СС ООО ООО 
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[ener лата [name ыы | 
[xw еми | _ 
од — [mera — | CS 
СИИ ЕИ — 
wwe [rerama — 
ооо омон 
он омо 
СИ ЕИ ООО 
www — [mera — | — 
wmm вв — | — | 
mmm [meus — — | —  — | 
Е < 
ПОРТ УД 


s feme | _ 
ows [емо | — _ 
oe |жомоманы — | — _ 
баю Домове 0| 
bee [moe | 
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баю”  [rmemm — | — _ 
pea рават 
em — ООО ОИ 
e ООО ООН 
em < ООО ОИ 
| | “<Ó 


se [жшт [г 
|е котата | — ° U 
эө jrexesy fo 
se jrexes | 
>e етом NEN | 
СВЕ | — _ 
se — jrewesmem — | — _ 
se [юма — | — _ 
owes — [wawaman | — — _ 
x “ежен | — — 
ова  jeewbeeum ums | — — _ 
es |в осона | 
С ЕСТЕРІҢ | — 
СИЕТ 
eee maweana | 
2 жанан | — — 
СИЕТИ | — — _ 
see олово | — 
БЕНЕН ТЕТТҮЗІ 1771 | — 
Баео осона | 
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sem амата |, 


8.3.5.2 Register description 


8.3.5.2.1 JPG_CTRL 


0x00000000 JPEG control register(0x00000000) JPG_CTRL 


| em |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | zo | 19 | 18 | 17 |16 


JPG_COWORK_M 


Reserved CULINE_CNT 


| Туре и М 
| Reset  _____________ poreo 
EIS ЕЕ С ED ЕЕ ER 


меа Омон M егу WR_SWT RD_SWT К 
CULINE_CNT 


JPEG control register 


Field Name Type | Set/Cle | Reset Description 
ar Value 


JPG_COWORK_ m 13] | RW the cnt of mcu ERN when cpp/isp 
MCULINE CNT ` sent the xline done pulse. 
If the value is 2,yuv420 , then acutal 
line is 216 = 32. 
If the value is 2,yuv422 , then acutal 
line is 2*8 = 16. 


JPG COWORK  |[12] RW NA work together with cpp, jpg can start 
EB work when cpp process one block line, 
needn't wait for cpp process whole 
frame 
ROT [11: 9] RW NA Rotation 
Bit[11]: Flip enable; 
Bit[10]: Mirror enable; 
Bit[9]: Rotation 90 enable. 


Lese: [її [ою INA o meme — — — — 
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WR SWT | 32bits WORD order mode when write, 
assume the write 32bits data is {BO, 
B1, B2, B3}, 


0: (BO, B1, B2, B3}; 

1: (BO, B1, B2, B3} (B3, B2, B1, BO}; 
2:(BO, B1, B2, B3) (B2, ВЗ, BO, B1]; 
3: (BO, B1, B2, ВЗ) (B1, BO, ВЗ, B2}. 
Bx is 8bits BYTE. 

32bits WORD order mode when read, 


assume the read 32bits data is (BO, 
B1, B2, B3], 


0: (BO, B1, B2, B3}; 


1: (BO, B1, B2, ВЗ). (B3, B2, B1, BO}: 
2: (BO, B1, B2, B3} _ (B2, ВЗ, BO, B1}; 


3:(BO, B1, B2, ВЗ) (B1, BO, ВЗ, B2). 
Bx is 8bits BYTE. 
AXI SWT AXI. SWT [3] RW 1'h0 64bits AXI bus 


order mode, assume the accessed 
64bits data is (W1, WO}, 


0: (W1, WO}; 
1:(W1, WO) (WO, W1}. 
Wx is 32bits WORD. 


APB CTRL MEM I [Rw |м jo | APB BUS ctrl the inside mem 


ENC_EN [1] RW NA Encoding enable, 
0: decoding; 
1: encoding. 


Сев [шй [RW [А [o [SPG moue rable вавен | 


8.3.5.2.2 JPG_MB_CFG 
Description: JPEG MB configuration. 
0x00000004 JPEG MB control register(0x00000000) JPG_MB_CFG 


Speer elelee adere 


» 
N erv MB_FORMAT Reserved MB_Y_MAX 
ed ма 


JPEG MB control register 


Field Name Туре | Reset | Description 
Value 
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pre cu С em 


"EE  — 


[28] RAN UV switch 
0: UVUV...; 
1: VUVU... 
UV MODE [27] RW | 1780 UV mode 
0: UV interlaced; 
1: UV separated. 


MB FORMAT [26:24] | RW | 310 MCU format info 
3'b000 — 4:2:0 format 
3'b001 — 4:1:1 format 
3'b010 — 4:4:4 format 
3'b011 — 4:2:2 format 
3'b100 — 4:0:0 format 
3'b101 —4:2:2 rotation format 
3'b110 —4:1:1 rotation format 


[jeje e — S 
ОИ СС e se — 
теме [ea Jaw рон [м родины — _ 


8.3.5.2.3 JPG_PITCH 
Description: JPEG pitch. 


с» [о [9 [ав [ее е [25 ee [зә [тв [лт [ле 


Reserved ver_duplicate_num 
Type 


| Name | Reserved jpg_pitch 
Tye | 


JPG_PITCH 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ ЕЕ [RO [NA jo [| — — — — —— 


ver_duplicate_nu | [18:16] | RW NA num of lines to be duplicate /2 ,if last 
m block is 8x6,2lines to be duplicated,set 
2/2 = 1, work under non_cache path 


mes СЕ [RO qe fo 


jpg. pitch [12: 0] YUV data storage pitch in memory, 
should be 16Bytes align. it is equal to 
image width normally. 


8.3.5.2.4 JPG STS 
Description: JPEG status, debug only. 


BEN ee 


ЋЕ BCMD_FIF | WCMD_FIF | AWFIFO_S | WRFIFO_S 
EN m ~ = AVE_STATE 
-E ша С ши 


| Type | 


Е у RCMDFIFO | ARFIFO_S | RDFIFO_S | FETCH_ST 
< _STS TS TA ATE 


| Type | 
— — — —— ERERENERERERENERERER 


JPEG status 


Field Name Type | Set/Cle | Reset Description 
ar Value 
вез [Ro [NA o [eee —  — 


дин [ize [Ro [NA fo | AXIAWREADYsaus — — — | 
(мау — [en mo [NA fo [9wwmemoYsaw. — | 


BCMD FIFO ST | [26: 25] NA SAVE B channel status 
S Bit[26]: full flag, active high; 
Bit[25]: empty flag, active high. B 
channel is done ,sw can read data from 
ssr safely 
WCMD FIFO ST | [24: 23] NA SAVE CMD FIFO status 
S Bit[24]: full flag, active high; 
Bit[23]: empty flag, active high. 
AWFIFO STS [22: 21] AW FIFO status 
Bit[22]: full flag, active high; 
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БЕНЕН БЕНЕН БЕНЕН БЕНЕН шшкене — — 


WRFIFO_STS [20: 19] NA WR FIFO status 
Bit[20]: full flag, active high; 
Bit[19]: empty flag, active high. 


SAVE STATE [18: 16] NA Fetch state machine info, 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 
4.CHECK CMD 


emer msi [RO [NA |o [Reserves — — — — — 
аю | [Ro [а |o [ллы _ 
ин [їй feo [ал |o Sainey staus — — — — 


RCMDFIFO_STS |[7:6] МА FETCH CMD FIFO status 

Bit[7]: full flag, active high; 

Bit[6]: empty flag, active high. 
ARFIFO_STS [5: 4] NA ARFIFO_STS [5:4] RO 2'h1 AR FIFO 

status 

Bit[5]: full flag, active high; 

Bit[4]: empty flag, active high. 
RDFIFO_STA [3: 2] NA Read FIFO status 

Bit[3]: full flag, active high; 

Bit[2]: empty flag, active high. 


FETCH_STATE [1: 0] NA FETCH_STATE [1:0] RO 210 Fetch 
state machine info, 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


8.3.5.2.5 JPG_ARPROT 


0x00000014 JPEG ARPROT define(0x0000001 2) JPG_ARPROT 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


| B |15|14 аз | 12 | [10 [о в [76543210 
| Мате | Reserved jpg_awprot jpg_arprot 


JPEG ARPROT define 


немате | ви | Type [Ssucie | Reset | Description | 
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x [a va — 
и И Е НИ А кн 


Lig амрго | [5:3] "RW |МА |02 | ipgawprot деле | 


8.3.5.2.6 JPG_INT_STS 


съ Jor [ooe ee 2 е [25 [и [о 2 22 Го Ге [лт [ле 
Dmm О 


Reserved 


JPEG masked interrupt status 


Field Name Type | Set/Cle | Reset Description 
ar Tem 


mmu paor wr m = -— — version of its raw counter-part 
Sk 

mmu_paor_rd_ms [10] ` masked version of its raw counter-part 
mmu uns_wr_ms NéN |“ | | masked version of its raw counter-part 
mmu. uns rd ms ЖЫН ЕЕ masked version of its raw counter-part 


mmu_inv_wr_msk E—E—E—E— masked version of its raw counter-part 


| mmu. inv rd тк | inv _ | mmu. inv rd тк | msk |0 | masked version of its raw counter-part. | version of its raw counter- | masked version of its raw соитег-рай | 


memet |е [e | eem 

Сента o M m 

-——À e 
igh. 

ашсын aee 
igh. 

NCC INE NER 
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BSM_INT_STS oe ee BSM masked interrupt status, active 
high. 


8.3.5.2.7 JPG_INT_EN 


тоон | — JPEG Плата апаар | ом | 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


VL VL 
u_p u_p i i D I CI 
Reserved aor aor NT NT 


ыз £8 occ 


JPEG interrupt enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


reserved атта [во [NA |o [Reed | 

mmu_paor_wr_en | [11] RW NA enable bit for pa out_of_range_r 
interrupt source 

mmu_paor_rd_en | [10] RW NA enable bit for pa out_of_range_w 
interrupt source 

mmu_uns_wr_en RW NA enable bit for unsecure_r interrupt 
source 

mmu_uns_rd_en RW NA enable bit for unsecure_w interrupt 
source 


ССС и [ЧА [0 елаве bitor maid r erup soure 
Immune С [RW [МА [0 | enable bittor invald w тения soure 


mmu_vaor_wr_en | [5] RW NA enable bit for out of range r interrupt 
source 

mmu vaor rd en | [4] RW NA enable bit for out of range w interrupt 
source 


meone up mw [л fo Me топи enable, ace nion 
Dun ив [а faw [NA fo (Мо nteruptenabie active nion — — 
молт [п [RW [л fo | ЕЕ 
PSM INT EN [ior [RW [л [о вз erunt ena aive nign _ 


8.3.5.2.8 JPG_INT_CLR 


0x00000028 JPEG interrupt clear(0x00000000) JPG_INT_CLR 
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Reserved 


EA | РА Ee А e an 


те 5 
ETEERERERERERERERERERERERERERERERES 
BBEIEJEIEJEREIERESESERERERERESEBER 


| VL BS 

ци i p | СІ MI 

Reserved aor aor ns ns aor NT NT 
wr rd а а CL CL 

pi p clr clr clr is p) p" R R 


ыз — SSM morse 


JPEG interrupt clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[reserved = | [31: 12] коны UM |0 |Нееле | | | | 

тти paor wr жыш [11] on receiving interrupt, ИИ clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu_paor_rd_clr | [10] on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu uns wr clr WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu uns rd сіг WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu inv wr clr [7] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu inv rd clr WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu vaor wr clr | [5] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

mmu vaor rd сіг | [4] WC NA on receiving interrupt, SW clears 
interrupt by writing 1 to corresponding 
clear bit 

MBIO INT CLR. |9] [мс |м fo | MBIO interrupt clear, write '1' to do it. 

мр INT CLR. | [мс {м о |VLD interrupt clear, write '1'to do it. 


VLC INT ав |F) [мс [м |0 _| VLC interrupt clear, write 1710 do it. 
BSM INT CLR. |l) |wc |М |0 — | BSMinterrupt clear, write '1' to do it. 


8.3.5.2.9 JPG INT RAW 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2102 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


0x0000002C JPEG interrupt raw status(0x00000000) JPG_INT_RAW 


| ви з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | zo | 19 | 18 | 17 |16 | 


Reserved 


JPEG interrupt raw status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mmu_paor_wr_ra = write D NN address matches no 

w channel, ММО OFR ADDR * R 
records the address 

mmu  paor rd ra | [10] NA read virtual address matches no 

w channel, ММО OFR ADDR “ W 
records the address 

mmu_uns_wr_raw NA unsecure 
read, MMU UNSECURE “ W records 
the address 


mmu_uns_rd_raw NA unsecure 
write, MMU_UNSECURE_*_R records 
the address 

mmu_inv_wr_raw | [7] NA unsecure read, MMU INVALID * үу 
records the address 

mmu inv rd raw NA unsecure write;MMU INVALID * В 
records the address 


mmu vaor wr ra | [5] NA write virtual address matches no 

w channel, MMU_OFR_ADDR * W 
records the address 

mmu vaor rd ra | [4] NA read virtual address matches no 

w channel, MMU OFR ADDR * R 
records the address 


МЕЈО INT RAW | РО |М 0 |MBIO raw interrupt status, active high. 
VLD INT RAW. | [РО NA [0 |VLDraw interrupt status, active high. 


VLC INT RAW ІІ [RO jN jo | VLC raw interrupt status, active high. 
BSM_INT_RAW jo [RO jN jo | BSM raw interrupt status, active high. 
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8.3.5.2.10 JPG_FRM_ADDRx 
Description: JPEG frame address. 


JPEG frame address7 JPG_FRM_ADDR7 


900 | 
| ви | з | зо | 22 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
[Name | М жаз 0 


FRM_ADDRx 


нн 


и СМУ PB 
[Rest | о | о | о | о | о | о |о |о (оо о јо (о | о ЩЩ 
== p pee 

Value 


FRM_ADDRx [31:2] R/W | 30°hO | Frame address, 32bits WORD unit. 
the addrO~addr3/addr6~addr7 must be 16 Bytes 
align 
w 


Table 8-6 Frame Application Assignment 


Frame Addr JPEG Encoding JPEG Decoding 

FRM_ADDR0 Source frame YO buffer Reconstructed YO frame buffer 
FRM_ADDR1 Source Нате UOVO buffer Reconstructed UOVO frame buffer 
FRM_ADDR2 Source frame Y1 buffer Reconstructed Y1 frame buffer 
FRM_ADDR3 Source frame U1V1 buffer Reconstructed U1V1 frame buffer 


FRM_ADDR4 Encoded bit stream bufferO Source bit stream bufferO for decoding 
FRM ADDR5 Encoded bit stream buffer1 Source bit stream buffer1 for decoding 
FRM ADDR6 Source frame VO buffer Reconstructed VO frame buffer 
FRM ADDR7 Source frame V1 buffer Reconstructed V1 frame buffer 


8.3.5.2.11 JPG BUS GAP 
Description: JPEG AXI bus accessing gap. 
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0x00000060 JPEG BUS control register(0x00000000) JPG_BUS_CFG 


| ви [зт | зо | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | ro | 17 | 16 | 


ARQOS_HIG ARQOS_LOW AWQOS_HIG AWQOS_LOW 


s 


осы ---С- 
ПС | | о | и и С 5111 


Field Name Type | Set/Cle | Reset Description 
ar Value 

ARQOS HIG [31:28] | RW МА max argos when dynamic arqos 
enable; default 0 

ARQOS_LOW [27: 24] | RW NA min argos when dynamic argos enable; 
default 0 

AWQOS HIG [23: 20] | RW NA max амаоз when dynamic awqos 
enable; default 0 

AWQOS_LOW [19: 16] | RW МА тіп awqos when dynamic awqos 
enable; default 0 

DYM ARQOS E | [15] "w NEN dynamic arqos enable 

B 

DYM AWQOS E | [14] FRENIS | | dynamic awqos enable 

B 


ewe; _ [пз [Ro [а [р [reser — — — — —] 
високе (ға [Aw [na fo [JPG modue AX bus accessing gap | 


8.3.5.2.12 JPG MST STS 
Description: JPEG master status. 
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са Те [o [2 [7 [29 Га Га Га Гә Га [ [тэ [зв [ v е 
[Nene | и 


Reserved 
| т> ооо 
| Reset | | АВЕ И Е ЕИ И ЕИ И АИ 
CN АЕ | | Mee Ie Ро о sj бе Е ijo) 


Reserved 


е fete [o] ° [e [° | 


Field Name Type | Reset | Description 
Value 
[91:1] Гат 310 Reseved 000000000 | 


MST_STS R/W JPG master status, 
0: Idle; 
1: busy. 


8.3.5.2.13 MMU_CFG 


с» o o [s Dor е [55 ed 
наме —— Fa 


Reserved 
| KE 
Pest | сосор оро |o |o o o| o |o |o |o | 
ERE БЕЗ КСА IC Е ЕС С ЗБ RR E А Ен 


тт 
: Res | mm 
Reserved Reserved erv ub 
- ed usy n 


Ti . jg їп Bun 


Configuration 


Field Name Type т Reset Description 
Value 


=== exe m oT 


Lem — Г.Л: [e [к [9 — 
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mmu_vaor_bypas | [4] RW NA 0x1 mmu_vaor_bypass_en==1, vaor 

5 еп happened,the system will bypass this 
command, not record the addr and 
generate 
interrupt.mmu vaor bypass en--0, 
vaor happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


кее — [m no m jo T — — — — — 3] 


(mete [m [о [sa jo | —— — —— — — —] 


mmu cg en [1] RW NA 0х1 mmu hardware clock gate enable 
1: clock can be disable by hardware 
0:clock cannot be disable by hardwave 
mmu_en RW NA enable mmu.when it is disable, the 
mmu is bypass mode 


8.3.5.2.14 MMU UPDATE 


съ o [o [s oT [5 [5 [а] To [7] Ге Ге 7 [15] 


Reserved 
аса о 
Reset | о | о | о Јо | о | о | о | о | о|о| о | о о о [оо 
ei |1) та | 13 | 12 | чи ло | о | г | 7 | е [ва | з| 2 | 1 [0] 


Reserved mmu clr 


ЕГЕ 
me [9 | w — —_ 
ее EE Ee а о а и С ОС С [T2 T СЗ С КЕ 


Update 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ema ЕСО m [а jo [ — — — — —— 


mmu сіг WC NA gsp mmu:when the pagetable is 
updated, the tlb should be clr;the 
bit[5:0] is clr the read channel tlb 
buf;the bit[6] clear the write channel tlb 
jpg. mmu:when the pagetable is 
updated, the tlb should be clr;the 
bit[2:0] is clr the read channel tlb 
buf;the bit[3] clear the write channel 
tlb,the bit[6:4] is reserved 


8.3.5.2.15 MMU FIRST VPN 


0x00000108 mmu first vpn(0x00000000) MMU FIRST VPN 


pepe ps] У pss eg pes] eer e] 
| Мате O 0 0 


Reserved mmu first vpn 
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| Туре Ж... 
| Reset | о | о | о |о |о | о | о |о|о Тото КЕЕН 
И ИЕ И 


mmu first vpn 


пее PPP) PPP) PPP) 


mmu first vpn 


Field Name Type Баја Reset Description 
Value 


em [car [eo — e 
ЕН үл 


8.3.5.2.16 MMU_PT_RANGE 


съ 2122 е [55 [2 T [2 [7 [ж ее [т [ле 


mmu_ran 
Reserved UM 
e vpn 


пре | NNNM ОС 
вези С С Ре О ОСЗ ОС ОС С ОС ОСЗ ОСЗ ОСЗ 
ви | 15 | | па Е ЕС о » С 2212 


mmu_range_vpn 


page table range 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Бш И И 
mmu_range_vpn [17: 0] 0x3ffff ———— offset range of vpn. The vpn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.3.5.2.17 МММ FST PPN 


с o o [s D е [55 2 [2 [7 | [+ [тв [ [ле 
ru w—wY 


Reserved mmu_first_ppn 


вези | Ге Ге Го Го Ге Г То Г С Ре - 
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поје в | 7 | е [5 [а 1з [2 | то | 


mmu first ppn 


RW 


mmu first ppn 


Field Name Type шш Reset Description 
Value 


EET юре ро 
mmu_first_ppn [20: 0] the ppn of first mM location in 
DDR, the раза must be in aligned 
with 4k in DD 


8.3.5.2.18 MMU_DEFAULT_PAGE 


_ ви Та [ој » [2] 12 2 22 T7 |» ее T Te 
име | ОО 


Reserved mmu_default_ppn 
T| > СИ 


mmu_default_ppn 


м 
Peel PPP) ИКЕ О О СЗ ОС ОС ОС СЗ СЗ С 


default ррп 


Field Name Type ы Reset Description 
Value 


EET тра р 
mmu_default_ppn | [20: 0] TL default physical address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


8.3.5.2.19 MMU OR ADDR RD 


MMU. ОН ADDR RD(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
| Мате [ею | 


Reserved vpn_or_addr_rd 


о 
пева ЕЕЕ С ГГ Те 
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| Bit |15|14 | яз | 12 |u[|o|ə°[|ə|?[s[|s|32 32 то 
| Name | vpn_or_addr_rd 


| — NEM 
пее | [о Ре Ре Ре ОС ОС ОС О ОС ОС ОС С ОСЗ С С 


MMU_OR_ADDR_RD 


Field Name Type шш Reset Description 
Value 


ІШІ ИН ШІ РЕШЕ 
ЕН OTR ГСЗ 


8.3.5.2.20 MMU_OR_ADDR_WR 


ШІН ЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved vpn_or_addr_wr 
уе PO ______|"«~о ___ 
| ви |15 | 1а | яз | 12 | 1 | ој о [в | у | е | 5 | 4 | з|г2 то 


vpn or addr wr 


ИИ 
eel [о Ре С О ОС ОС АС О ОС ОС ОС ОС СЗ С | 


MMU_OR_ADDR_WR 


Field Name Type га Reset Description 
Value 


СЕ СЕ Е pe — Г 
peerage eee Tene te TIT YT cR 


8.3.5.2.21 MMU_INV_ADDR_RD 


_ ви Та [o [eee |» 2 ЕЗ 2 | » е 7 | 
C — a — 


Reserved vpn_inv_addr_rd 
Type 


и S - »—- 
ШЕ — —É1 o| o o o| o o o 
| e | 15] 14 |з | 12 | п [зо е [в | у | е | 5 | 4 | за | 1 [о 


vpn_inv_addr_rd 


Te в 
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Reset | о | о | о [о јо [о [о То То [о [о [о [о [о [о То | 


ММО INV ADDR RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eserves Дет no w o  — 
ЕС NN TUN = 


8.3.5.2.22 MMU INV ADDR WR 


_ ви Та [о] » [2] 7 |» 12 2 2 2 | » е 7 | 
iene me — 


Reserved vpn_inv_addr_wr 


| ви | 15] 14 |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


vpn_inv_addr_wr 


уе С’ и 
| Reset} o | о | о | о | о | о | о | о | о Гео [ооо [оо 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ә; Value 


ОИ ЕВЕ no m СО 
к а СИН е 


8.3.5.2.23 MMU_UNS_ADDR_RD 


съ o o [s Do o е [5 T5 Го [2 2 [ж Го T [т е 
ЕСІГІ шы 0] 


Reserved vpn_uns_addr_rd 
уе PO ______|"«~о ___ 


| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


vpn uns адаг га 


wel _______- ъ= ________- ._ 
Peset | o |o ПСИ ПСИ ПСИ ПИ ПИ ПСИ Е ППИ Део Е oe Je 


MMU_UNS_ADDR_RD 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


Deme: атат |o m 9  — 
ЕЕ е 


8.3.5.2.24 MMU UNS ADDR WR 


_ ви Jor T [5 [ [ [9 o T4 [5 [2 T7 |» E Lo T e 
ТІГІ [PO 


| Туре ы ИЮ 
[Rect АУ 
Pari i 


vpn_uns_addr_wr 


e о АУ __ 
| Reset} о | о | о | о | о | о | о | о | о То ЈА [o] | 


Reserved vpn_uns_addr_wr 


MMU_UNS_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ЕЕ јао [а И 
ЕЕ ому етен 


8.3.5.2.25 MMU_MISS_CNT 


се ат о Ee 1212 2 212 2 [ е [7 [8 


mmu_miss_cnt_wr 
туре | ФУ НИИ 
| ви |15|14 | яз | 12 [ам | ој о [в | т | е | 5 | 4 |з|2|1|0 


mmu_miss_cnt_rd 


| туре йо 
Pest | o ПИ в Yor ПСА ПТ ПИ ПСИ ИП РЗ ПСИ ВЕ Е РЗ 8 


MMU_MISS_CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mmu_miss_cnt_w | [31: 16] МА cleared by mmu miss cnt clr , will 
r keep on 16'hffff, when the num of miss 
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Г — [sbgerman Ten 


mmu miss cnt | — v — 0] cleared by тр ene will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 

8.3.5.2.26 MMU_ARQOS_CFG 


mmu read ddr arqos(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате Pee 


Reserved 
| те 0 
[Reset | о | о | о | о Торо | о | о | о | о | о |o |o | ој о | 
ви |15|1а | 13 | 12 | чи [о | эра | 7 | е [оја | з| 2 | 1 [0] 
| еве | о | о | о | о | о | о | о | о] 


mmu read ddr arqos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕТ Е CEN NN 
mmu read ddr a | [3: 0] — arqos of the mmu read ddr,which 
rqos should biger than the arqos of the 

gsp/vsp/disp/jpg/disp/dcam module 


8.3.5.2.27 MMU_MIN_PPNO 


Cen Ja ЕЛЕЛЕЛЕЛ ЕЛ ЕЛ ЕЈ е 2 [ж Ге [тв [тт е 
Tene въ 


Reserved 
туре | m 
| ви |15 | 1а | яз | 12 | 1 | ој о | в | у | е | 5 јазот о 


mmu mini ррп0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез СЕБЕ но [а o | 
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mmu min ppnO [12: 0] RW NA the min ppnO, which is reasonable ,the 
precision is 1MB 


8.3.5.2.28 MMU PPN RANGEO 


_ ви [s [o [s [s z D [25 T5 [ T2 [т |» D Lo [v [6] 
пе cr as 


Reserved 
Туре | т т” | 
| ви |15 | 1а | 13 | 12 | 1 | ој о | | у | е | 5 | 4 |з|2|1|0 


RW 


PPN гапдео 


Field Name Type и Reset Description 
Value 


EINE юре 
mmu range ррп0 | [12: 0] Ox1 fff И max offset of ppnO. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen,the 
precision is 1MB 


8.3.5.2.29 MMU MIN PPN1 


_ ви [s o [5 [s [o [o [25 74 2 [2 T |» D Lo T [8 


Reserved 
UN 0 | | | s | | A | 
| gu |15 | 1а | яз | 12 | 1 | ој о | в | у | е | 5 | 4 | з | 2 | 1 |о 


mmu mini ppn1 


Field Name Type таа Reset Description 
Value 


=== aro p P — 


mmu_min_ppn1 [12: 0] — min ppn1, which is reasonable ,the 
precision is 1MB 
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8.3.5.2.30 MMU_PPN_RANGE1 


_ ви [s o s T D o 222 [ ее [ |] 


Reserved 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


RW 


PPN гапде1 


Field Name Type ee Reset Description 
Value 


EINE ewp 
mmu_range_ppn1 | [12: 0] Ox1 fff the max offset of —— The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen,the 
precision is 1MB 


8.3.5.2.31 MMU_PAOR_VPN_ADDR_RD 


0x00000148 MMU PAOR VPN ADDR RD(oxo0000000) | MMU_PAOR VPN ADDR 


BNEJEIEIEIEZEJEJEIEJEIEREIEIEIEAES 
Due wawawa T 


= ү, 
| Reset | о | о | о | о | о | о | о|о|о|о|о| о o| o o o 
аии аа атаа 


vpn paor vpn адаг га 


пее | С В С О ОС О ОС О ОС ОС ОС С СЗ С С 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type ud Reset Description 
Value 


сто КОО 


vpn paor vpn ad | [20: 0] си сивим ІІ и pa out of range first va addr 
dr_rd 
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8.3.5.2.32 MMU_PAOR_VPN_ADDR_WR 


MMU_| Ди ыш, | ADDR 


0x0000014C MMU_PAOR_VPN_ADDR_WR(0x00000000) 


eI EES АЕН 
пите | шы _________ 


Reserved vpn_paor_vpn_addr_wr 


ОООО ш S - 9 
ШЕ оо ооо 
аиа и ааа таа 


vpn paor vpn addr wr 


те | m — j 
вазе ОТ 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез fon o [а ГЕН 


vpn paor vpn ad | (20: 0] S SA s <<<“ они pa out of range first va addr 
dr_wr 


8.3.5.2.33 MMU_PAOR_PPN_ADDR_RD 


0x00000150 MMU PAOR PPN ADDR RD(oxo0000000) | MMU_PAOR РРМ АРОН 


KCHEJEIJEIEIEZEJEJEJEJESEIREIEIEIEAES 
| Мате m 588 


Reserved 
уе ССС 
| B [15 | 1а | яз [12 | | ој о | | у | е | 5 | 4 | з | 2 то 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Пеле но [а [о 


ррп_раог_ррп аа т 0] си pe p pe pa out of range first ppn 
dr_rd 


8.3.5.2.34 MMU_PAOR_PPN_ADDR_WR 
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MMU_| iind. а | ADDR 


0x00000154 MMU_PAOR_PPN_ADDR_WR(0x00000000) 


 ШЕЕЛЕІГІЕІЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕ 
наме О 


Reserved 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee атта ноо 


ррп раог ррп ад m 0] S A | [meme um — pa out of range first PPN 
dr_wr 


8.3.5.2.35 JPG_MBIO_CFG 
Description: MBIO Configure Register. 


| Bt [si | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 18 | dT |16, 


е м S O 

в o С ере ОСЗ ОСЗ ОС ОС ОС ОСИ ОС ОС [o ОСЗ С 

ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 
Cee 


Reserved 


| Мате | Reserved RUN_MODE 
Type 


Field Name Type | Reset | Description 
Value 
[31:2] са 3010 [Reseved | 


RUN_MODE | :0] R/W MBIO start mode 
210: Free run mode; 
Others: reserved. 
Note: it should always be 2’b10. 
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8.3.5.2.36 JPG MBIO MB START 
Description: MBIO MB start ID. 


Cw Г» 2 Та 2 аа [ж [з [= а а ее v] 


Reserved MBIO_START_Y_ID 


| Туре ШЫ  -. д  _ 
L3 — — 0 |ЕКЕИЕНЕНЕНЕНИНЕНЕНЕНИН 
eat DECRE CHIETI REESE RC IRR ЕВ ВЕЗЕТ 


Reserved MBIO START X ID 


ee 
он | С С СО пере [ | 


== P PE — 
е [пене CNS 

ро [eo remi 

pessum Тва [ew [ron рвача 


8.3.5.2.37 JPG MBIO MCU NUM 
Description: MBIO MCU number. 


0x400c MBIO MCU number камаш QM e 


ILBEREJEREJEREREREREREREREIEREIEAES 
ее СО СС 


МВІО МСО NUM 


Preset [Г ЖЫ ЯҢ ЕЕ ЕВ ҤЙ КЕ ЕЕЕ ЕЕ 


Field Name Type | Reset Description 
Value 
MBIO MCU NUM [19:0] ЦЕХ MBIO total MCU number, slice or frame. 


8.3.5.2.38 JPG_MBIO_BUF_STS 
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Description: MBIO ping-pang buffer status. 
MBIO ping-pang buffer status JPG MBIO BUF STS 


| Bt [st | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | T тв 


Reserved 


a 


Field Name Type | Reset | Description 
Value 


MBIO JPEG END [2] RAN JPEG picture decoding is completed. 
Note: SW can only write “1’b1” to clear this bit. 
МВІО BUF1 RDY [1] RAN Buffer is ready to be accessed by HW, active 
high. 
Note: SW can only write “1’b1” to set this bit. HW 
will clear this bit when the task is completed. 
MBIO BUFO RDY RAN BufferO is ready to be accessed by HW, active 
high. 
Note: SW can only write *1'b1" to set this bit. HW 
will clear this bit when the task is completed. 


8.3.5.2.39 JPG MBIO CTRL 
Description: MBIO control. 
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и эгээ Г з Г Г Га Газ Га Га Го о Ге [ое 
С = И 


Reserved 


Reserved 


Field Name Type | Reset | Description 
со | \ > E 


MBIO_CFG_FLAG RW MBIO SW — s is completed. 
Note: only used for free run mode to indicate HW 
to being work. Once one picture codec is 
completed, this signal will be cleared by HW. 


8.3.5.2.40 JPG_MBIO_STS 
Description: MBIO status. 


mn [oss | SPG IOS 
са [s 2 [: [2 [25 [5 Га Га Га Га [o | s | e | v е 
LINE EN 


Reserved 


o. Ви 
ста FSM RES 
Reserved VDBM_FSM_STS Reserved 2 BE. М T 
OF a 
REQ ULL 


Field Name Type | Reset | Description 
Value 
VDBM_FSM_STS [10:8] [RO | sho | MBIO_VDBM FSM state 
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a Joe ee —_ 
CTRL_FSM_STS [5:4] ЛЕ MBIO_CTRL FSM state 
[m o| se 0 — 


MBIO VDB REQ ај [no [o | Data transfer to AXI 
WFIFO_MBIO_FULL то [no [o | Master WFIFO full flag 
RFIFO_MBIO_EMP ој [no fim | Master RFIFO empty flag 


8.3.5.2.41 JPG_BSM_CFG0 
Description: BSM configuration. 


0x4400 JPEG BSM configuration JPG BSM CFGO 


BS BUF SIZE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 
нн Ен А - 


= | — —— 
Value 
BUFO_STS [31] RAV | 170 Bitstream bufferO status, 
0: Buffer is ready for write 
1: Buffer is ready for read 
BUF1_STS [30] RAV | 10 Bitstream buffer1 status, 
0: Buffer is ready for write 
1: Buffer is ready for read 


BS BUF SIZE [25:0] 26'haffffff | Buffer size for bit stream, the unit is word 


8.3.5.2.42 JPG BSM CFG1 
Description: BSM configuration. 
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BS_OFFSET 


R/W 


Far [ie e 


BS_OFFSET 


ІЕНЕНЕЯЕИКИКИКЕКНКНЕНЕНЕНЕНЕЕЕЗЕН 


Field Name Type | Reset | Description 
Value 
DESTUFFING_EN — еа function enable, active high 


BS_OFFSET [25:0] 2610 SS e offset address in bit stream buffer , unit is 
word 


8.3.5.2.43 JPG_BSM_CFG2 
Description: BSM configuration. 


а Г е е Та 2 [2 [2 [ж [5 Га Га | о | e [6 
ІШІ —r 


Reserved ОВЕ BITS Reserved 


CNT | BSM | BSM 
.CL Сі .FL 
R R USH 


Field Name Type | Reset | Description 
Value 


OPT BITS [29:24] | RW | 6'hO SS of bits to be flushed, shown or written 
The supported range is from 1 to 32 bits 
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CNT CLR Clear statistical counter 


BSM_CLR [1] WO | 110 Move data remained in FIFO to external memory 
or discard data in FIFO 


BSM_FLUSH WO 1'h0 Remove n bit from bit stream buffer, only valid in 
decoding 


8.3.5.2.44 JPG_BSM_WDATA 
Description: BSM Write Data. 


са [и [о | о Те 2 е [ж [2 2 [ж [= 2 ее ] | 
| ви | 


BSM_WDATA 
Type 
зен EE e re e re НИ alee 
| Мате | BSM_WDATA 
Type 


Field Name Type | Reset | Description 
Value 


BSM WDATA [31:0] 3210. | The data to be added to the bit stream. 


8.3.5.2.45 JPG BSM RDATA 
Description: BSM Write Data. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ІСІГІ н 


BSM_RDATA 


АМ 0 ooo 
КЕСЕ КҰЕ ШЕЛЕК ИЖЕЛЕЖЕИЕНЕЛЕИЕН 
RH]WMEF0EOFEKKISK@.RKŠ€IŠI€IWKCOƏT.NIREKIIII.TNsIC0é€—C⁄9GCU$HN€GZÇ€$ÇOHƏIL 


BSM_RDATA 


w amFmFFmFm.ms' 
пе [o [e [8 [е] 


a= au 
== |е ТӨ ше - 
Value 
С Дана [но ето И 
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(Се $РВЕАОТВИМ` 


8.3.5.2.46 JPG BSM TOTAL BITS 
Description: BSM total bits 


SC9832E Device Specification 


0x4414 JPEG BSM Total Bits JPG_BSM_TOTAL | в 


ә Газ а Гара Гаа Гаара Гаа ә аре 


BSM TOTAL BITS 


Field Name Type | Reset | Description 
Value 


BSM TOTAL BITS | [30:0] = 3110 | The number of bits added to or remove from the bit 
stream. 


8.3.5.2.47 JPG BSM STSO 
Description: BSM statusO 


РЕ eng eese em ESSET О 


BSM AT 
кто BSM_STATE AT Reserved 


Type 


Hue 
DESTUFFIN 
BSM SHIFT REG Reserved G LEFT DC Reserved FIFO DEPTH 
NT 
-- 


Field Name Type | Reset | Description 
Value 
BSM STATUS [31] 110 BSM is active/inactive 
When encoding: 
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When decoding 
— idle 


BSM_STATE [30:28] [RO |380 | BSM control status 


DATA TRAN [27] 110 0: BSM в idle, BSM clear action is enable; 
1: BSM is transferring data, BSM clear action 
is disable. 


BSM SHIFT. REG [16:12] ]|RO | епо | The bit amount has been shifted in BS shifter 
[11:10] ]|RO |240 | Reseved ^ ^ | Reseved М | 


— LEFT_DCNT 210 The remained data amount in the destuffing 
module, uinit is word 


 — Жол» LN pin-pong buffer ID, bufferO or buffer1 
FIFO DEPTH [3:0] [RO [ano | BSM FIFO depth 


8.3.5.2.48 JPG BSM STS1 
Description: BSM status1. 
0х441с JPEG BSM status1 JPG BSM STS1 


И А ESSERE ИЕ ЛЕ EESTI ЕШ ЖЕ 


Reserved 


w w 
Peset C | о | о СИ ВЕ Е СВ | n ВЕ о s Е ЗИ 
eoa Е Е Е Е Е ЕЕ В ВЕ ЕВ ЕВЕ ЕЕ СЕ 


p OE 
Reserved мет 


| Туре | 


== шше — 
ме 

were [ш | [ne ВЕ СИ 

ЕС Дре Бен С — — — — 
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8.3.5.2.49 JPG_BSM_RDY 
Description: BSM ready. 


SC9832E Device Specification 


0x4420 BSM ready JPG_BSM_RDY 


| ви зи | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | za | 21 | 20 | 19 | 18 |17 | 16 | 
о 44 r 


Reserved 


Field Name Туре | Reset | Description 
Value 


BSM_RDY А 0: SW can’t access BSM internal FIFO 
1: SW is allowed to access BSM internal FIFO 
Note: when SW will read/write the 
BSM FIFO (access the 0х08 register) this bit 
should be checked. 


8.3.5.2.50 JPG_VLD_CTRL 
Description: VLD control. 


0x4800 VLD control JPG_VLD_CTRL 


Field Name Type | Reset | Description 
Value 
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VLD_ERROR [80] [RO [io | VLD has error, active high 


VLD_START |o [wo | | Start VLD, active high 


8.3.5.2.51 JPG_VLD_RESTART_MCU_CNT 
Description: The number of VLD restart MCU. 


VLD restart MCU JPG_VLD_RESTART_ 
MCU_CNT 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 


Туре 0 |. ван 


L3 ты === оо оо 
EE ЕЛ ИЛЕ в | С В | рә В ска ЕЧ Ез (ЕР | 


RESTART МСО СМТ 
Туре 


Field Name Туре | Reset | Description 
Value 
RESTART_MCU_CNT | [19:0] 2010 | The MCU number of VLD restarting. 


8.3.5.2.52 JPG VLD DC Y 
Description: DC of Y. 


а э ә | ә Ге Г Га Газ Га Га Го Г Ге [е Ге 
me = — j] 


Reserved 


0x4870 


Field Name Type | Reset | Description 
Value 
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8.3.5.2.53 JPG_VLD_DC_UV 
Description: DC of UV. 


Pe [и |» |] ји |» [в [ж [з [ж [и [ж | [№ [тт |] 
co ЧИ 


Reserved DC_V 
туре м м | 


Reserved DC_U 


Name 
т e TT 
те a С С ERES PP С ОС P e С С To 


ee TIER 
Value 

2 валю [sm [а пъ 

воно |sm а _________| 


8.3.5.2.54 JPG_VLD_TOTAL_MCU 
Description: Total number of VLD restart MCU. 


1110 | DC of Y. 


0х487с Total MCU number JPG_VLD_TOTAL_ її 


рът те Гета Ге 
L1 000 а 
Туре 


TOTAL_MCU_CNT 


Name 
=» Го [s [° [e [o [o [e [=] 


Field Name Type | Reset | Description 
Value 
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8.3.5.2.55 JPG_VLD_RESTART_MCU_INTV 
Description: The interval of VLD restart MCU. 


0x4880 VLD restart MCU interval JPG_VLD_RESTART_ 
MCU_INTV 


ILBEREXEREREZEREREREREREREREREIEAES 


RESTART MCU INTV 


в o С С С ОС ОСЗ ОСЗ ОС [o ОС [s ВАС С ОС С С 


Field Мате Туре | Reset | Description 
Value 
RESTART МСО INTV | [19:0] 2010 | The interval of VLD restart MCU. 


8.3.5.2.56 JPG_VLD_DC_VALID 
Description: DC valid. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
ru О О 


DC_VALID 
т» н 
ве С С БС СЗ ОС ОСЗ ОСЗ ОС ОС ОС ОСИ ОС ОС ОС ОСЗ С 
Pee [в [з е [г [т ЕТ СЗ Те | е 2 12 ОС С 


| Мате | DC_VALID 
| Туре | 
[Reset | о | 


Field Name Type | Reset | Description 
Value 


DC_VALID [31:0] RW |3210 | [31] Luma 1-bit DC valid 
[30]: Luma 2-bit DC valid 
[15]: Chroma 1-bit DC valid 
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____ || (0: Chroma 16-bit DC valid 


8.3.5.2.57 JPG_VLD_AC_VALID 
Description: AC valid. 


са [и [о 22 еее [= [= е е е 8 
| 


AC_VALID 


Field Name Type | Reset | Description 
Value 


nG VALID [31:0] [АМУ |32h0 | [31] Luma 1-bit AC valid 
[30]: Luma 2-bit AC valid 
[15]: Chroma 1-bit AC valid 
[0]: Chroma 16-bit AC valid 


8.3.5.2.58 JPG_VLD_DC_LUMA_LUTx 
Description: DC LUMA LUTx. 
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0х488с DC LUMA LUTO JPG_VLD_DC_LUMA_ 
LUTO 
0x4890 DC LUMA ІШТІ T 


JPG VLD DC ОМА | 
LUT15 


| ei зи ioo 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 10 | iT |16, 


Reserved 


0x48c8 DC LUMA LUT15 


ЛЕНЕНЕНИНЕНЕНЕНЕНЕНИНЕНЕНЕНЕНЕНЕН 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 


МАХ СООЕ 


" 
рр 


Field Name Type | Reset | Description 
Value 


MAX_CODE 5 0) R/W Max. variable === x-bit code 
x is 0-15. 


8.3.5.2.59 JPG_VLD_DC_CHROMA_LUTx 
Description: ОС CHROMA LUTx. 


JPG_VLD_DC_CHRO 
0х48сс DC CHROMA LUTO МА LUTO 
JPG_VLD_DC_CHRO 
0x48d0 DC CHROMA LUT1 MA LUT1 


JPG_VLD_DC_CHRO 
MA_LUT15 


| ei зи ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lo | iT |16, 


0x4908 DC CHROMA LUT15 


Reserved 


Type 


s ПИ 
| eset | | | | о | | | | Те ЕИ о | Те Гето 
Pe EC НЕ ПЕН БИ АСЗ РА 


МАХ_СОРЕ 


me |o [s [s| s [os os [o| [os Pe [oe To 


Field Name — | ви [туре [Reset |Description | (|| 
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x | т = — 
x [musu [so [o memes — — — — — — 


MAX CODE [x:0] R/W Max. variable length x-bit code 
xis 0~15. 


8.3.5.2.60 JPG VLD AC LUMA LUTx 
Description: AC LUMA LUTx. 


0x490c AC LUMA LUTO JPG МІР AC ОМА _ 
LUTO 
0x4910 AC LUMA LUT1 а фурна. 


JPG_VLD_AC_LUMA_ 
0x4948 AC LUMA LUT15 LUT15 


| ви узи | зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
ци и 


Reserved MAX_CODE 
Туре ll eee 


MAX_CODE BASE_ADDR 


нн 
ЕЛЕНЕНЕНЕЕКЕЕПИЕКИННЕНЕНЕНЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 
Value 


x [ma | во ра 


MAX_CODE [8+x:8] | R/W Max. variable length x-bit code 
X is 0-15. 

BASE ADDR [x':0] R/W Base address of x-bit code table 
x is 0-15, when x=0, BASE_ADDR field does not 
exist; when х>7, x'-7. 


8.3.5.2.61 JPG_VLD_AC_CHROMA_LUTx 
Description: AC CHROMA LUTx. 
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JPG_VLD_AC_CHRO 
0x494c AC CHROMA LUTO MA LUTO 
JPG VLD AC CHRO 
0x4950 AC CHROMA LUT1 МА LUT1 


JPG VLD AC CHRO 
MA LUT15 


| Bt зи ioo | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved MAX CODE 


0x4988 AC CHROMA LUT15 


туре ЕЕЕ 2 
L3  1Д.ДЦ|ШЕҚНЕНЕНЕНЕЧҒАМХЕИЯ 
a teo ea r 


MAX CODE BASE_ADDR 


T 
а | гг] 


Field Name Type | Reset | Description 
Value 


МАХ_ || Ба 8] Max. variable зз со x-bit code 
X is 0-15. 

шай ADDR ul :0] i Base address of x-bit code table 
x is 0-15, when x=0, BASE ADDR field does not 
exist; when х>7, x'-7. 


8.3.5.2.62 JPG VLC TOTAL MCU 
Description: Total number of VLC MCU. 
VLC Total MCU number JPG VLC TOTAL MC 
U 


0x4c00 


Се [э [з 2 Га Га Га Га а е Га а Ге [з [в [зт [№ 
ruwar 


Нн 
L3 /|ЕНЕНЕНЕШ 
ШМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ ЖЕЛЕ МЕ ЛЕЛЕДЕШЕШЕЯЛ 


TOTAL_MCU_CNT 


Field Name Type | Reset | Description 
Value 
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TOTAL_MCU_CNT [19:0] 2010 | Total number of VLC MCU, entire frame. 


8.3.5.2.63 JPG_VLC_CTRL 
Description: VLC control. 


0x4c04 VLC control JPG_VLC_CTRL 


Reserved 


М/О 


Field Мате Туре | Reset | Description 
Value 


VLC_STS [31] 110 VLC status, 
0: idle; 
1: busy. 


VLC_CLR |) fwo | | Write ‘1’ to clear VLC module. 


8.3.6 Application notes 


8.3.6.1 Program Flow 


Decoding 
- Set module clock, SW reset module; 


- Enable module, Set module interrupt, Set decoding 
address, Set image pitch, Set MCU info.; 


- Set BSM cfg; 

- Set DCT cfg; 

- Set MBIO cfg; 

- Set Luma DC parameter; 

- Set Chroma DC parameter; 
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8.3.6.2 


8.3.6.2.1 


8.3.6.2.2 


V0.9 


- Set Luma AC parameter; 

- Set Chroma AC parameter; 
- Set VLD table; 

- Set Q table; 

я Set MBIO buffer/MCU cfg; 


5С9832Е 


Device Specification 


- Set bit[0] of MBIO CTRL to ‘1’, complete SW cfg, and 


start MBIO; 
- Set MCU info. to VLD; 


- Set bit[0] of VLD_CTRL to ‘1’, start VLD; 
- Wait decoding done, polling 6812] of MBIO CTRL or 


respond MBIO interrupt; 


Encoding 
- Set module clock, SW reset module; 


- Enable module, Set module interrupt, Set encoding 
address, Set image pitch, Set MCU info.; 


- Set BSM cfg; 

- Set VLC cfg; 

- Set DCT cfg; 

- Set МВО cfg; 

- Set VLC table; 

- Set О table; 

- SW flush out JPEG file header; 
- Set MBIO MCU cfg; 


- Set bit[0] of MBIO CTRL to ‘1’, complete SW cfg, and 


start MBIO; 


- Wait VLC done, polling bit[1] of JPG_INT_STS or respond 


VLC interrupt; 
- Process the tail of bit-stream; 


Program Notes 


Cache path 


Only support normal yuv420 2-plane without rotation, designed to enhance axi 
bus rd performance. When use cache path, JPG will may 8 MCU once with 
cache. REMEMBER TO DISABLE CACHE PATH if try to use other path. The 
Hw only masks the enc or decode mode. 


Work with cpp 


The software should start next fram process until jpg has finished current 


frame. 
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8.4 СРР Ше 


8.4.1 Overview 

The document is a brief for cpp lite r3p0 module, cpp_lite/r3p0 integrate pathO, which is thumbnail 
scaler, path1, which is rotation module and DMA path within it 

8.4.2 Features 


e Support separate thumbnail scaler path, which is path0; 
e Support separate rotation path, which is path; 
e Support separate DMA path; 


8.4.3 Function description 


8.4.3.1 Diagram of CPP_TOP 
> Рато ата rd |—pe| Рано ата Мо ctr | Зе crop deci | зе Thumbnail! | L- Рато dam wr |! pe! 
DDR DDR 


< = masa < = 


CPP_TOP 


Figure 8-48 diagram of CPP_TOP 


Please be noted, although there are 3 paths available, they are path0/path1/DMA, but 

; for example, if you enable path0, then path1 and DMA 
function must be disabled. This is because the internal RAMs are shared by path0/paht1/DMA for cost 
saving reason. 


8.4.3.2 Path0 Thumbnail Scaler 


pe) Рано атага -->- Patho_dma_ififo_ctr! p> crop deci ве ои |___-| Рашо ата ofifo ctrl | зе Рано dam wr ве 


DDR | DDR 


Figure 8-49 Thumbnail scaler path 


Thumbnail scaler is a simplified scaler it’s used to generate thumbnail. It can works in scaling down 
mode only, and for this reason following condition should be met: 


(pathO_src_width>>hor_deci) >= pathO_des_ width; 
(pathO_src_height>>ver_deci) >= pathO des height; 
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Thumbnail scaler scaling-down ratio is within [1,1/8], that is: 

// input and output are the same format 

If ((input_format==0 && output_format==0) || (input_format==2 && output_format==2)) 
1 <= (pathO_src_width>>hor_deci)/pathO_des_width <= 8; 
1 <= (pathO_src_height>>ver_deci)/pathO_des_height <= 8; 


И input is YUV422 and output is YUV420, this case implied there is additional 12 downscaling ratio for 
UV data in vertical direction. 


If (input_format==2 && output_format==0) 
1 <= (pathO_src_width>>hor_deci)/pathO_des_ width <= 8; 
1 <= (pathO_src_height>>ver_deci)/pathO_des_height <= 4; 


8.4.3.3 Path1 Rotation 


Rotation path works in block mode. Read one 64X64 data block from DRAM, rotate this block within 
internal RAM, then write them back. 


E- m 


Figure 8-50 Rotation path 


8.4.3.4 DMA Path 


DMA path used to copy data from dma src base addr to dma des base addr within DDR. 
DMA path reused most pathO's logic except thumbnail scaler. 


>| Рано ата га |p! Рашо ата Ио ст p| crop deci | |__| Рашо ата ото сіг! >| Рано dam wr p>! 


Figure 8-51 DMA Path 
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dma_src_base_addr 


| dma_src_offset_y 


dma_src_offset_x 


dma_src_pitch 


Copy to 


dma_des_base_addr 
е ж 


dma_des_offset_y 
dma_des_offset_x 


dma_des_pitch 


Figure 8-52 DMA Function 


8.4.3.5 Program Guild 


There are program constrains for some registers, they are: 


e Рашо 
> РАТНО SRC Y BASE ADDR 


PATHO_SRC_UV_BASE_ADDR 
PATHO_DES_Y_BASE_ADDR 
PATHO_DES_UV_BASE_ADDR 


[Constraint] At least 8byte aligned, 128byte aligned is recommended for better DDR access 


performance. 


> PATHO_DMA_IN_ENDIAN 
PATHO_DMA_IN_UV_ENDIAN 
PATHO_DMA_OUT_ENDIAN 
PATHO_DMA_OUT_UV_ENDIAN 


[Constraint] Depend on the input/output data is HIGH endian or LOW endian. 


At most cases, they should be set to 0. 


> РАТНО SRC WIDTH 
[Constraint] depend on hor deci[1:0] 
hor deci--2'd0, pathO src width?64--0. 
hor аесі--2а1, pathO src width?268--0. 
hor deci--2'd2, pathO src width?616--0. 
hor deci--2'd3, pathO src width?632--0. 


» PATHO SRC HEIGHT 
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[Constraint] depend on ver deci[1:0] and input_format[1:0] 
If (input format-z0) 7 YUV420 
ver deci--2'd0, pathO src height?62--0. 
ver аесі==2'1, раіһ0 src height?64--Q0. 
ver deci--2'd2, pathO src height?68--0. 
ver deci--2'd8, pathO src height?616--0. 
If (input format--2) // YUV422 
ver deci--2'd0, pathO src height?61--0. 
ver аесі==2'1, раіһ0 src height?62--0. 
ver deci--2'd2, раіһ0 src height?64--Q0. 
ver deci--2'd8, раіһ0 src height?68--0. 


» PATHO SRC PITCH 
[Constraint] 
раіһ0 src рйсһ%8--0. 
PathO src width + pathO src offset х <= pathO src pitch 


» PATHO SRC OFFSET X 
[Constraint] pathO src offset х%2==0. 


» PATHO SRC OFFSET Y 
[Constraint] 
Input format--0, pathO src offset у%2==0. 
Input format--2, раіһ0 src offset у%1==0. 


» PATHO DES WIDTH 
[Constraint] 
pathO des width?64--0. 


Раіһо des width <= 768, for internal RAM size limitation reason. 


» PATHO DES HEIGHT 
[Constraint] 
output format--0, pathO des height?62--0. 
output format--2, pathO des height?61--0. 


> РАТНО DES PITCH 
[Constraint] 
раіһ0 des рпсћ%в==0. 
Раіһ0 des width + pathÜ des offset x <= pathO des pitch 
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> РАТНО DES OFFSET X 
[Constraint] pathO des offset х%8==0. 


» PATHO DES OFFSET Y 
[Constraint] 
output format--0, pathO des offset у%2==0. 
output format--2, pathO des offset у%1==0. 


» SCALER DOWNSCALING RATIO 


[Constraint] Thumbnail scaler downscaling ration within [1, 1/8] 


constraint scaler ratio { 
// thumbnail scaler can only support downscaling mode and downscaling ration within [1/8, 1], that is 1/8 <= ratio <= 1 


Шонен EE C D E D c --: c : ааа c clc C D KR C LL CL LLL 
// 420-2420 
((input format == 0) && (output format == 0)) -> (pathO src width--hor deci) = B*pathO des width; // hor downsample 
((input format == 0) && (output format == 0)) -> (pathO src width--hor deci) = pathO0 des width; // hor downsample 
((input format == 0) && (output format == 0)) -> (pathO src height--ver deci) <= 8*pathO des height; // ver downsample 
((input format == 0) && (output format == 0)) -> (раїћ src height--ver deci) >= pathO des height; // ver downsample 
ce 
// 420->422 
((input format == 0) 56 (output format == 2)) -> (pathO_src_width>>hor_deci) = 8*pathO_des_ width; // hor downsample 
((input format == 0) && (output format == 2)) -> (pathO src width--hor deci) >= pathO_des_ width; // hor downsample 
((input format == 0) && (output format == 2)) -> (pathO src height--ver deci) <= 8*pathO des height; // ver downsample 
((input format == 0) && (output format == 2)) -> (path0 src height--ver deci) >= 2*pathO des height; // ver downsample 
|G nig et ea По a netu me УК нео ОАЗА ee] енен Se а НИКИ ЛАА ВС Ола 
// 422-5420 
((input format == 2) && (output format == 0)) -> (раїћо src width--hor deci) = 8*pathO des width; // hor downsample 
((input format == 2) && (output format == 0)) -> (pathO src width--hor deci) = pathO des width; // hor downsample 
((input format == 2) 66 (output format == 0)) -> (ра?тпб src height--ver deci) <= 4*pathO des height; // ver downsample 
((input format == 2) && (output format == 0)) -> (pathO src height--ver deci) >= pathO des height; // ver downsample 
ERS вена а INQUIRIES ыы ш as АДА АЕ А А АВА АНИНА СЕ a А АВА А СРЕ А ВА 
// 422->422 
((input format == 2) 56 (output format == 2)) -> (pathO_src_width>>hor_deci) <= 8*pathO_des width; // hor downsample 
((input_format == 2) && (output_format == 2)) (pathO src width--hor deci) = pathO0 des width; // hor downsample 
((input format == 2) && (output format == 2)) -> (pathO src height--ver deci) <= 8*pathO des height; // ver downsample 
((input format == 2) && (output format == 2)) -> (pathO src height--ver deci) >= pathO des height; // ver downsample 
dici eben конете Sessio Lees А АНА а ане а банын Аена 
} 
• Pathi 


> PATH1_SRC_BASE_ADDR 
PATH1_DES_BASE_ADDR 


[Constraint] At least 8byte aligned, 128byte aligned is recommended for better DDR access 
performance. 


> PATH1 ENDIAN 
[Constraint] At most cases, it should be set to 5. 
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> ROT_HEIGHT 
ROT_WIDTH 
ROT_SRC_OFFSET_X 
ROT_SRC_OFFSET_Y 
[Constraint] 4byte aligned. 


All these parameters аге in unit of pixel, that is, one Y[7:0] data is one pixel and one UV[15:0] data is 
one pixel. 


For example, if the image is 100x100 YUV420, then, 
When rotate Y data, rot height--rot width-- 100 
When rotate UV420 data, rot height--rot width--50 


> ROT SRC PITCH 
[Constraint] Its in unit of pixel. 
rot src pitch?68--0. 


rot src width + rot src offset x <= rot src pitch 


» ROT 422 UV 
ROT FORMAT 
[Constraint] 
rot 422 uv--1, for UV422 data only; 
rot 422 uv==0, for У data or UV420 data; 
rot format--0, for Y data; 
rot format--1, for UV420 data or UV422 data; 
rot format--2, for ARGB888 data; 


So, 

if rotate Y data, rot 422 uv==0 & rot format--0; 
if rotate UV420 data, rot 422 uv==0 & rot format--1; 

if rotate UV422 data, rot 422 uv--1 & rot format--1; 

if rotate ARGB888 data, rot 422 uv==0 & rot format--2; 


e DMA 
> DMA_SRC_BASE_ADDR 


DMA_DES_BASE_ADDR 


[Constraint] At least 8byte aligned, 128byte aligned is recommended for better DDR access 
performance. 


> РАТНО ОМА IN ENDIAN 
PATHO DMA IN UV ENDIAN 
PATHO DMA OUT ENDIAN 
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PATH0_DMA_OUT_UV_ENDIAN 
[Constraint] Depend on the input/oulput data is HIGH endian or LOW endian. 


At most cases, they should be set to 0. 


> DMA_WIDTH 
[Constraint] 
dma_width®%4==0; 
it’s in unit of byte, not pixel. 


> DMA_HEIGHT 
[Constraint] 
dma_height% 1==0; 


> DMA_SRC_PITCH 
[Constraint] It’s in unit of byte, not pixel. 
dma_src_pitch%8==0. 


dma_width + dma_src_offset_x <= dma_src_pitch 


> DMA_SRC_OFFSET_X 


[Constraint] dma_src_offset_x%2==0. 


> DMA_SRC_OFFSET_Y 
[Constraint] dma_src_offset_y%1==0. 
> ОМА DES PITCH 
[Constraint] 
dma_des_pitch%8==0. 


dma_width + dma_des_offset_x <= dma_des_pitch 


> DMA_DES_OFFSET_X 


[Constraint] dma_des_offset_x%8==0. 


> ОМА DES OFFSET Y 
[Constraint] dma des offset у%1==0. 


8.4.4 Control registers 


8.4.4.1 Memory map 


Base address: 0x60100000 
Base address(Set Reg): 0x60101000 
Base address(Clear Reg): 0x60102000 
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8.4.4.2 Register description 


8.4.4.2.1 PATH_EB 


съ o [во |» |» e [5s [55 2 [2 22 Ге Ге [т [ле 


Reserved 


Reserved 
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Cre 1С 
е Е о Е e СЗ С ер ер ер Те 


СРР data path enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; [ora [RO [а р ОО 


орта» [л mw [wA fo — [ewbepwApan — ___ 
өртен es [m [AW [WA — o — [ensbersionpan — — — —] 
евр рано es [й — |w [WA [o [ensbeTrumbesiScaerpsh — | 


8.4.4.2.2 CPP PATH START 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕЕЕІЕІЕЛЕЛЕ 


Reserved 


pat pat 
hi |h 
Reserved О 
star | star 
tart 


CPP path start 


Field Name Type | Set/Cle | Reset Description 
ar Value 


“еме [ora [б он 


dma_start [2] WC NA DMA path will detect the rising edge of 
ата start to start, so 
to start DMA should follow this 
procedure: 
1. set cop_dma_eb = 1. 
2. configure other DMA relative 
registers. 
3. dma_start=1 


path1 start Path1 will detect the rising edge of 
path1_start to start, so 
to start path1 should follow this 
procedure: 
1. set cop_path1_eb = 1. 
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2. configure other path1 relative 
registers. 
3. pathi_start=1 


path0_start WC NA Path0 will detect the rising edge of 
pathO start to start, so 
to start pathO should follow this 
procedure: 
1. set срр pathO eb = 1. 
2. configure other pathO relative 
registers. 
3. pathO_start=1 


8.44.2.3 CPP PATH STS 


ви Ти s [s Do е [55 [и [аз [о [ [ж ее [ ЕЗ 
Dmm и rr n Ia 


Reserved 
eo = >= ë ë > UU 
[Reset | о | о | о | о | о o | о | о | о | о Торо Торо [о | 
ви |1) та | 13 | 12 | чи | то | о | в | 7 | е [оја | з|2 | 1 o] 


dm pat pat 
Reserved as hi. по_ 
tatu stat stat 
5 us us 
Tye Pt по [ro [v] 
CPP path status 


==” |407 EIE | ==] 
аг Value 

[evened fea [Ro [NA o [ве | 

Гата saws аво мао ЕГІІТТІСГІСІ ЕЕЕ 

рам зае [m [Ro [NA fo [трамьяуовамаы —— — | 

paro saus — [m [Ro [л fo [ipamo busy: OpathOide; — — | 


8.4.4.2.4 CPP_INT_STS 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Pome Cd 


Reserved 


е 5 
ггг 
Per 52 | о | о | | ОСЗ |» ОСЗ Е Е |o 


Reserved cpp_int_sts 
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ES п 
L3 ë ЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕҢ 


CPP interrupt status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena fom [RO [а o ЕО 


cpp_int_sts [10: 0] NA Interrupt masked status. 
био: for pathO interrupt 
bit1: for path1 interrupt 
bit2: for dma interrupt 
bit3: for mmu_vaor_rd_int 
bit4: for mmu_vaor_wr_int 
bit5: for mmu_inv_rd_int 
bit6: for mmu_inv_wr_int 
bit7: for mmu uns rd int 
bit8: for mmu uns wr int 
bit9: for mmu paor rd int 
bit10: for mmu paor wr int 


8.4.4.2.5 CPP INT MSK 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕІЕЕЛЕЛЕЛЕЛЕЛІЕЛЕІ 
Dm] ы q. 


Reserved 
| 8 0] 
[Reset | о | о | о | о Торо | о | о | о | о | о о [о | ој о | 
ви |1) та | 13 | 12 | 11 [о | о | в | 7 | е | в | | з| 2 | 1 [0] 


Reserved cpp_int_mask 


те e И 
ПЕ | С С | СА ИСА О С С ОС С СЗ С СИ 


CPP interrupt mask 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


mes [вше qe fo 


cpp_int_mask = 0] — int mask for pathO interrupt. (1: 
pathO INT disabled; 0: pathO INT 
enabled.) 
bit1: int mask for path1 interrupt. (1: 
path1 INT disabled; 0: path1 INT 
enabled.) 
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bit2: int mask for dma interrupt. (1: dam 
INT disabled; 0: dma INT enabled.) 


bit3: int mask for mmu_vaor_rd_int 


bit4: int mask for mmu_vaor_wr_int 
bit5: int mask for mmu_inv_rd_int 


bit6: int mask for mmu inv wr int 
bit7: int mask for mmu uns rd int 
bit8: int mask for mmu uns wr int 
bit9: int mask for mmu paor rd int 
bit10: int mask for mmu paor wr int 


8.4.4.2.6 CPP INT CLR 


ICHEREIEIEIEZEIEIJEIEREIEREIEIEIEZE] 


Reserved 
е ————міі__.._—:; 
L3 | ка ЕШ ИЕ ЕЕЕ А ИЕ И ЕЕЕ ЕЕ ЕВ 
er ECH EC RES Е Сили С Е СЗ Е ee В СЗ 
| Мате | __________ оте _______ 


Reserved cpp_init_clr 


ЕГІН | 
ее С а С 15515115 


CPP interrupt clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


коме СЕ [RO [а o ОО 


cpp_init_clr [10: 0] WC NA HW will self clear each bit to 1'bO next 
colck-cycle after writting to 1'b1. 
био: for pathO interrupt. (1: clear pathO 
interrupt.) 
bit1: for path interrupt. 
bit2: for dma interrupt. 
bit3: for mmu vaor rd int 
bit4: for mmu vaor wr int 
bitb: for mmu inv rd int 
bit6: for mmu inv wr int 
bit7: for mmu uns rd int 
bit8: for mmu uns wr int 
bit9: for mmu paor rd int 
bit10: for mmu paor wr int 


8.4.4.2.7 CPP INT RAW 
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0x00000018 CPP interrupt raw(0x00000000) CPP_INT_RAW 


ви з1 | 30 | 29 | 20 | 27 | ze | 25 | 24 | zs | 22 | 21 | zo | 19 | 18 | 17 |16 | 


Reserved 


u_p 
Reserved aor 


Type ыз oC 
L3 ë ооо | о | о | 


CPP interrupt raw 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СЕ ЕГІН ВИ СТА — ЧА c 
rese С С С РН 


mmu_uns_wr_int interrupt for unsecure 
read, MMU_INVALID_* W records the 
address 


mmu_uns_rd_int interrupt for unsecure 
write,MMU INVALID * В records the 
address 


mmu inv wr int interrupt for unsecure 
read, MMU UNSECURE * W records 
the address 


mmu inv rd int interrupt for unsecure 
write, MMU_UNSECURE_*_R records 
the address 


mmu_vaor_wr_int interrupt for write virtual address 
matches no channel, 
ММО OFR ADDR * W records the 
address 


mmu. vaor rd int interrupt for read virtual address 
matches no channel, 
ММУ OFR ADDR * В records the 
address 


С [їй [so [а |o [сае — — — — — 
Грант ке [mi [о [А — 9 [урме — — — — — 
sano aone | но [ал |o емі” — — — — 


8.4.4.2.8 AXIM_CHN_SET 
0x0000001C AXIM channel setting(0x00010000) 
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Reserved 


АИ РЕН А nae) 
| Name | — MUN 


| 9027 
Іі, = [| 
m ЕЕ С | па Е ЕС | ој С | | | е | «| ] 2 [о] 


. Ë i 


AXIM channel setting 


Field Name Type | Set/Cle | Reset Description 
ar Value 


и 
ее [sti јао NA fo 20И 


pathi_endian [10: 8] RW NA 000: D[63:0] -> D[63:0]; 
001: D[63:0] -> {D[39:32], D[47:40], 
D[55:48], D[63:56], D[7:0], D[15:8], 
D[23:16], D[31:24]} 
010: D[63:0] -> (D[47:32], D[63:48], 
D[15:0], 0[31:16]} 
011: D[63:0] -> {0[55:48], D[63:56], 
D[39:32], D[47:40], D[23:16], D[31:24], 
D[7:0], 0[15:8]} 
100: D[63:0] -> (D[31:0], D[63:32]] 
101: D[63:0] -> (D[7:0], D[15:8], 
D[23:16], D[31:24],D[39:32], D[47:40], 
D[55:48], 0[63:56]} 
110: D[63:0] -> (D[15:0], 
D[31:16],D[47:32], D[63:48]] 
111: D[63:0] -> (D[23:16], 0[31:24], 
D[7:0], D[15:8],D[55:48], D[63:56], 
D[39:32], D[47:40]] 


pathO ата out и | [7] RW NA Shared by раћо and dma. 
v endian 
only effected while output format-0 or 
2 which are YUV - 2plane mode. 
1: uv data will be swapped, (v. data, 
u data) -» (u data, v data) 
0: no change. 


pathO ата out e | [6: 4] Rw JN jo | Shared by path0 and dma. 
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ndian 
000: D[63:0] -> D[63:0]; 
001: D[63:0] -> (D[39:32], D[47:40], 
D[55:48], D[63:56], D[7:0], D[15:8], 
D[23:16], D[31:24]) 
010: D[63:0] -> (D[47:32], D[63:48], 
D[15:0], D[31:16]) 
011: D[63:0] -> (D[55:48], D[63:56], 
D[39:32], D[47:40], D[23:16], D[31:24], 
D[7:0], 0[15:8]} 
100: D[63:0] -> (D[31:0], D[63:32]) 
101: D[63:0] -» (D[7:0], D[15:8], 
D[23:16], D[31:24], D[39:32], D[47:40], 
D[55:48], D[63:56]) 
110: D[63:0] -» (D[15:0], 
D[31:16],D[47:32], D[63:48]] 
111: D[63:0] -> (D[23:16], D[31:24], 
D[7:0], D[15:8],D[55:48], D[63:56], 
D[39:32], D[47:40]} 


pathO ата in uv Shared by раћо and dma. 

_ endian 
only effected while input format=0 or 2 
which are YUV - 2plane mode. 
1: uv data will be swapped, {v_data, 
u_data} -> {u_data, v_data} 
0: no change. 


patho ата inen [2: 0] RW NA Shared by раћо and dma. 

jan 
000: D[63:0] -> D[63:0]; 
001: D[63:0] -> {D[39:32], D[47:40], 
D[55:48], D[63:56], D[7:0], D[15:8], 
D[23:16], 0[31:24]} 
010: D[63:0] -> {D[47:32], D[63:48], 
D[15:0], D[31:16]) 
011: D[63:0] -> (D[55:48], D[63:56], 
D[39:32], D[47:40], D[23:16], D[31:24], 
D[7:0], 0[15:8]} 
100: D[63:0] -> (D[31:0], D[63:32]) 
101: D[63:0] -> (D[7:0], D[15:8], 
D[23:16], D[31:24],D[39:32], D[47:40], 
D[55:48], D[63:56]) 
110: D[63:0] -> (D[15:0], 
D[31:16],D[47:32], D[63:48]) 
111: D[63:0] -> (D[23:16], D[31:24], 
D[7:0], D[15:8],D[55:48], D[63:56], 
D[39:32], D[47:40]] 


8.4.4.2.9 AXIM BURST GAP PATHO 
0x00000020 AXIM interval gap for pathO(0x00000000) о 
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WI'SSESETSESESEZGETSESESESESESESESESKAEU 
эе — — авы — — | 
Y 
са | ЕНЕЛ ЕНЕЛЕНЕЛ ЕНЕЛ ЕНЕЛЕНЕЛЕНЕЛЕЕ 


pathO_dma_wch_burst_gap 


пее | С О С О ОС ОС ОС О С ОС ОС ОС СЗ С С 


AXIM interval gap for pathO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pathO_dma_rch_b | [31:16] | RW NA pathO/dma read channel gap. 
urst_gap 
pathO_dma_wch_ | [15:0] RW NA pathO/dma write channel gap. 
burst gap 


8.4.4.2.10 AXIM BURST GAP PATH1 


0x00000024 AXIM interval gap for path1(0x00000000) РЕ 


Гат Ts Ts Гоа Ге ая а я а а а eee ee 


path1_rch_burst_gap 
те ЕАС А ЕЕЕ 


path1_wch_burst_gap 


вазе Та 


AXIM interval gap for path1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pathl_rch burst | [31: 16] УК ЈУ | path1 read channel дар. 
gap 
pathi_wch_burst_ | [15: 0] ВУ СЕ ЈЕ | path1 write channel gap. 
gap 


8.4.4.2.11 AXIM PAUSE 


0x00000028 AXIM channel pause(0x00030000) | АХІМ PAUSE | 
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p ea) BEB na 


гст 
В е 
eserved ^ i г 


ee PEPE PEPE EEE ІЗІН 


- dii 


EX Quod 
Г 


АХМ channel pause 


Field Name Type и Reset Description 
Value 


sae Tera pe ГНИ 


rcmd split en T Burst CE enable for AXI read 
command 

wcmd split en [16] Burst қылын for АХІ write 
command 


ОИ СЕ [no [NA fo 
т луы C — 
этет раш, [itr RW [а jo [|S 
этой | [mw [ал o I — — — — — — 


8.4.4.2.12 AXIM_STS 


съ Ти [oo [5 Do 2 [5s [55 2 [2 [7 |» е Ге [т [ле 
соса О О 


Reserved 
алд ә - | 
[Reset | о | о | о | о Торо | о | о | о | о Торо [о1о [о | 


| ви |15|14 [13 | 12 | п [зо [ое | | е | 5 | 4|з | 2 | 1 |о 


ах! axi axi 
m_ 
Reserved 
wch ae 
sts _sts | sts 


е Г То] 
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AXIM channel status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеа — [Bra [wo [а СИ 


ее Е ON св неме 
Е [п [so |а СС БИ 
тата» [шй [so [л —]9 [SSS 


8.4.4.2.13 PATHO_SRC_ADDR_Y 


[ве [э зо 9 [в ЕЈ [в 2 2 2 ее [лт [18] 


pathO src y base addr 
ім ОМ U 


pathO src y base addr 


Peel PPP PPP) Пе ере Ре 


Рато source y address 


Field Name Type Set/Cle | Reset Description 
ar Value 
pathO src y base | [31: 0] ANS P | 128 byte align 
_addr 


8.4.4.2.14 PATHO_SRC_ADDR_UV 


съ o p [s Do T [5s [25 T T [ [а [ж Ге Ге [л 
LS ПП 


раіһ0 src uv base addr 
Type 


раіһ0 src uv base addr 


пее | 5551151511 


Рашо source uv address 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


pathO_src_uv_bas | [31: 0] RW NA 128 byte align 
e_addr 


8.4.4.2.15 PATHO_DES_ADDR_Y 


съ 2122 е ЕЈ ЕЕЕ 2 ее Ге 


pathO_des_y Базе адаг 
Tp | «~ РМ 


pathO_des_y base адаг 


пее Те 


Рато destination y address 


Field Name Type d i Reset Description 
Value 
рано des_y Баз | [31:0] жа стиди 128 byte align 


8.4.4.2.16 PATHO_DES_ADDR_UV 


съ 1222 е [25 2 [о | [ж Ге Ге [7 Ге 
СІ | — ЖЕГІТТІ"7” ________________ 


раіп0 des uv base адаг 
me | ЗИ м. 


раш0 des uv base addr 


вези |51151 


Рато destination uv address 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pathO des uv ра | [31:0] RW NA 128 byte align 
se_addr 
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8.4.4.2.17 PATH0_CFG0 


са [и oT 212 [25 [а [5 T2 [ |» D Ге | 
ње И 


| — S NNNM 
ETEERERERERERERERERERERERERERERERES 


Reserved 


| e (че |та [яз | 12 | [зо [оет [е | 5 |4 за | 1 |о 


output for input forma 
БЕТТ | миле | 99 ЫЫ 


pathO configO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШЕШ Е ERN [RN 

ver deci [7: 6] scaler src —— (pathO_src_height 
>> мег deci). 

hor_deci [5: 4] scaler_src_width = (pathO_src_width 
>> hor_deci). 


output_format [3: 2] 2'b00, YUV420 2-plane; 
2'b01:Reserved ; 
2'b10:YUV422 2-plane; 
2'b11:reserved; 

input format [1: 0] RW NA 2'b00, YUV420 2-plane; 
2'b01:Reserved; 
2'b10:YUV422 2-plane; 
2'b11: reserved; 


8.4.4.2.18 PATHO CFG1 


ICHEREIEIEJEZEIEIJEIEREIEREIEIETEZE] 
"пате | ООО 


RW 


Reserved раіһ0 src width 


_ pE ooon о | о | о | 
| ви (че |та [аз | 12 | п | по о | в | у | е | 5 а] за | 1 [о 


RW 


pathO config1 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


mes sree [RO qe fo 


pathO src height тт 16] | RW 0x438 —— 0, pathO src height?62 = 
0. 
input format-2, pathO src height961 = 
0 

пета [no [NA 9 | 


pathO src width [12: 0] pecie 0x780 input format-0/2, pathO src width964 
= 0. 


8.4.4.2.19 PATHO_CFG2 


path config2(0x04380780) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Prato des tight _____ OO 


Reserved pathO des height 


pathO des width 


RW 


pathO config2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее [eme qw fo 


pathO des height = 16] | RW 0x438 €— 0, pathO des height962 
= 0. 
output_format=2, pathO_des_height%1 
=0 
ТЕ о NEN Е 


pathO des width [12: 0] 0x780 output format-0/2, 
pathO des width964 = 0. 


8.4.4.2.20 PATHO СҒОЗ 


рано config3(0x07800780) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | | PM des OOOO O 


Reserved pathO des pitch 


RW 
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а [аз [а [и Те 


pathO config3 


Field Name Type шш Reset Description 
Value 


си Со Вар 
ЕВЕ ЕЕ A И 
ети ее за а C ОО 


8.4.4.2.21 PATHO_CFG4 


с 2212 Те [25 2 [ге [ |» е Ге [т [ле 


Reserved pathO_src_offset_x 


| e (че |та [аз | 12 | п | по о | в | у | е | 5 | 4 [з [2 | 1 [о 


Reserved pathO_src_offset_y 


path0 config4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me — [mme ао 


paio- src_offset_ | [28:16] | RW input ПОА 0/2, 
pathO src offset : x962 = 0. 


ЕЕ ЕС NN 

pathO_src_offset_ | [12: 0] input_format = 0, 

у path0_src_: offset _у%2 = 0. 
input format = 2, 
pathO src offset y%1 = 0. 


8.4.4.2.22 PATH0_CFG5 


path0 config5(0x00000000) 
| ви | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Reserved раіһ0 des offset y 


path0 config5 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ЕЕ GN ERN 


i a des offset | [28:16] | RW —— 0/2, 
pathO des offset х%8 = 0. 


ОЕ EN ЗИ 
pathO des offset | [12:0] output format = 0, 
_y pathO_ des offset_y%2 = 0. 
output_format = 2, 
pathO des offset y961 = 0. 
8.4.4.2.23 PATH1 SRC ADDR 


рат“ source address(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | 18 | 17 | 16 | 


path1_src_base_addr 
эз М _ ~ ____________ 


path1_src_base_addr 


м 
LIFSEREREREREREREREREREREREREREREN 


ра! 1 source address 


Field Name Type | Set/Cle | Reset Description 
ar Value 


path1 src base | [31:0] RW NA 128 byte align 
addr 


8.4.4.2.24 PATH1 DES ADDR 


0x00000104 path1 destination address(0x00000000) PATH1 DES ADDR 
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Св [эт [[ж[ж®][зт[ж[®][#[з [зе [т [ж [е [зв [лт [в] 
СТТН 
вези | ггг 


| e | 15] 14 [13 | 12 | п [зо е | е | у | е | 5 | 4 | за | 1 |о 


pathi_des_base_addr 


Peel PPP PPP PPP PPP) 


path1 destination address 


Field Name Type | Set/Cle | Reset Description 
ar Value 
pathí des base | [31:0] puce 128 byte align 
addr 


8.4.4.2.25 PATH1 ROT SIZE 


съ 2122 е [| | 2 2122 е Ге [7 Г 
ЕСІГІ аи 


rot_height 


вези | С С С ОЗ ОСЗ ЕСИ С О ОСЗ ОС ОС ОЕ ОСЗ ОСЗ ЕСИ 
ПСТ ЕЕ | Е | пе ЕС С С ОС е [5 | + | [2 То 


rot_width 


Peel DP PPP) PP PP), 


ра 1 rotation size 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rot_height [31:16] [АМ |М |0 [pathi input height. rot_height%4 = 0 
rot_width [15:0] [АМ |М |o раїћі input width. rot_width%4 = 0 


8.4.4.2.26 PATH1_SRC_PITCH 


_ ви Те 1212122 [2 2 Ге е 7 Ге 


Reserved 


е 5 
вези | PPP) PPP), 
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| Bit |15|14 | яз | 12 | [10 [о | г | у | е | 5 | 4 | з | 2 | 1 |о 
| Name | rot_src_pitch 


пее PPP) PPP) PPP) |] 


path1 source pitch 


Field Name Type шш Reset Description 
Value 


=== Со ар 


8.4.4.2.27 PATH1_SRC_OFFSET 


_ и о [= [7 |» [25 [а [» [2 cd 


rot_src_offset_y 
тре о UNNI 


rot_src_offset_x 


Peel DP PPP PPP P PPP ОС PT, 


path1 start ossfet 


Field Name Type | Set/Cle | Reset Description 
ar Value 
rot src offset y [31:16] | RW NA Start y position in original image 
rot src offset у%4=0 
rot src offset x [15: 0] RW NA Start X position in original image. 
rot src offset х%4=0 


8.4.4.2.28 ROT CFG 


съ o o [s Do 2 е [5 T5 T 22 | » Го Ге [т [ле 
ime me] 


Reserved 


_ви_| по | за | па | 2 | п | о | о | | е | | „| [2 | [0] 
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path1 rotation config 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жеме [апу [no m —[9  . 
НИИ С е = 


rot_mode = 2] RW NA : rotate STRE 
: rotate 270degree; 
: rotate 180 degree; 
: horizontal mirror 
rot format [1: 0] RW NA 00: byte per pixel mode. (for Y) 
01: half word per pixel mode. (for 
420/422 UV) 
10: word per pixel mode. (for 
ARGB888 ) 
11: Reserved. 


8.4.4.2.29 DMA SRC ADDR 


съ o o [ Do e [5 [5 | и T [2 T |» T T [т [ле 


dma src base addr 
Те | М ы 


ата src base addr 


T 
е БР ере О С С ОС О ОС ОС ОС ОС СЗ С С 


dma source address 


Field Name Type | Set/Cle | Reset Description 
ar Value 


dma_src_base_a | [31:0] RW NA 8 byte align is valid, but 128 byte align 
ddr is good for DDR access efficiency. 


8.4.4.2.30 DMA_DES ADDR 
0x00000184 dma destination address(0x00000000) ОМА ОЕЗ ADDR 
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maar ee Eee een] ШЕ ШШ 
[Name я ___________ 
ме | ________„~ j| 
ВЕЗИ Е EA С Е С RC EN EI ЕЕ С Е ЕЕ IERI 


dma_des_base_addr 


пее | [о О С О ОС ОС ОСЗ О ОС ОС ОС С СЗ С С 


dma destination address 


Field Name Type | Set/Cle | Reset Description 
ar Value 
dma des base a | [31:0] RW NA 8 byte align is valid, but 128 byte align 
dar is good for DDR access efficiency. 
8.4.4.2.31 DMA_CFG1 


съ o [o [s [o] [5 [25 T To 2122 Пе T [т [ле 


Reserved dma height 


ата config 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕНИИ ар а 


ҚД... 
песма — [new] лао 


8.4.4.2.32 DMA_CFG2 


съ Ти [oo [= [=] [ве] [и Го [ге [ |» Го Ге [лт [ле 
C НИ 
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n pm ООО О 
Preset | || 2 р 
ви Je | за | та | па | [э о С е |» e [| 


Reserved dma_src_pitch 


dma config2 


Field Name Type Баја Reset Description 
Value 


=== Бос сани СИИ 
ЕЕ ВЕС T ec RAN 
жее Е ар [о — — 


8.4.4.2.33 DMA_CFG3 


съ Ти [во] T е [25 2 22 |» Го Ге [лт [5] 


Reserved dma_src_offset_x 


Per | 5 С | па Е | | поје [sr е 5 е eso 


ата сопћаз 


Field Name Type | Set/Cle | Reset Description 
ar Value 


пе И И 


EZ. ЗЕЕ В В E TCR 
ИЕ ХЫН СВЕ ЕА 


8.4.4.2.34 DMA_CFG4 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
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Reserved dma des offset y 


dma config4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


па EE [RN ЕШШ 
revel [nem о НИ 
ЕЕ | 02:0 mw ma fo ЕО 


8.4.4.2.35 MMU EN 


[eom | ТТТ [мш | 
съ o o [s or е [5 2 [2 [ [ж TD Ге [т [ле 
Сат а и 


Reserved 


| e |15|14 | чз| 2 | п |ло| | e|v[e[s]a|s]a|t]o 


4 Res | mm 
Reserved 5 Reserved Reserved erv u_b 
Р еа иѕу 


ка са п пос 


mmu enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mee fora јао Tw s 


mmu_wr_rotation = = write channel rotation 

en enable,when it is enable,then the mmu 
can adopt the mst rotation cmd 

mmu rd rotation | [12] Mmu read channel rotation 

en enable,when it is enable,then the mmu 
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|a rx E can adopt the mst rotation cmd 
mE me си ги 


=== осла сои h 


mmu_vaor_bypas е , vaor 

5 еп happened,the system will bypass this 
command, not record the addr and 
generate interrupt. 
mmu_vaor_bypass_en==0, vaor 
happened,the system will send a 
default addr, record the addr and 
generate interrupt. 


eoa m [so m jo [| — — — —— 
тыу [а [so |а р [| — — — ——— — 
тта [п [RW [А ОИ СЕТЕ СЕ 
men [пй [т [л [о обра ама —— — —— 


8.4.4.2.36 MMU_UPDATE 


0x00000204 Update(0x00000000) MMU_UPDATE 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 |18 | 17 | 16 


Reserved 


kaa ВЕТ: eee eee 
Peset | о | о | о | о | о | о | о |о | о | о [о [ао о [о ОЗ 
Ји ИС та таны 


Reserved mmu_clr 


Prost Г Ге Те Те Го Г ГТ 11 


Update 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШШШ EN FEN ШЕШ 
mmu_clr when the — is updated, the tlb 
should be clr;the bit[5:0] is clr the read 
channel tlb би ће bit[6] clear the write 
channel tlb. 


8.4.4.2.37 MMU MIN VPN 


0x00000208 mmu minimum vpn(0x00000000) MMU MIN VPN 


[envy Е EESTI е н CORN IRR 


Reserved mmu min vpn 
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ЕШ  /ЕЛЕНЕНЕШЕШ 
| e | 15] 14 |з | 12 | п [зо о | в | у | е | 5 | 4 | за | 1 |о 


mmu_min_vpn 


LTIEBEREREREREREREREREREREREREREREN 


mmu minimum vpn 


Field Name Type т.” Reset Description 
Value 


СИ ROA 
стите TS МЕ 


8.4.4.2.38 ММО VPN RANGE 


са [s o 29 [ [25 [25 [2 25 2 [т [ж е [e [ | 


mmu rang 
e vpn 


| NNNM ОС 
вези С ОС ОС О ОСЗ ОС ОС С ОС ОСЗ ОСЗ ОСЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


mmu_range_vpn 


Reserved 


VPN max offset range 


Field Name Type 522” Reset Description 
Value 


EINE e СИВИ 
mmu range vpn [17: 0] 0x3ffff —— max offset range of vpn. The vpn 
offset must be in this range, otherwise, 
out of range interrupt will happen 


8.4.4.2.39 MMU PT ADDR 


mmu pagetable addr(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
| Мате 2 


Reserved mmu_base_ppn 


| Туре _ ъъ Sv m. 
| Reset | о | о | о | о | о | о | о|о|о|о|о|оо|ој|ојо 
| ви | 15] 14 |з | 12 | п | по о | в | у | е | 5 | 4 | за | 1 |о 
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| Name | mmu_base_ppn 
Tyee ssaeaÑy.ts 


mmu pagetable addr 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena потат но [а До 


mmu Базе ррп [20: 0] RW NA the ppn of pagetable location base 
addr in DDR, the pagetable must be in 
aligned with 4k in DDR 

8.4.4.2.40 MMU_DEFAULT_PAGE 


_ ви 1212122 [ T2 [7 [ E Lo T Te 
[iene шы 


Reserved mmu_default_ppn 
Type | 14... | 
ви | 15 | 1а | 1з | 12 | и | «о | 9 |е | 7 | се | г | «| з|2 | 1] 0 


mmu_default_ppn 


м 
eel PPP PP PrP С ОСЗ ОСЗ С СЗ С С 


default ррп 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е ЕС ПС ГЕШ 
mmu_default_ppn | [20: 0] the default — address, when 
mmu interrupt happen, this address will 
be sent the corresponding AXI 
command channel 


8.4.4.2.41 MMU VAOR ADDR RD 


first out of range vpn(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved mmu_vpn_vaor_rd 


| Туре Ж... 
| Reset | о | о | о |о|о | о | о |о|о|о|о| о o| o o 
| ви | 15] 14 [13 | 12 | п | по о | в | у | е | 5 | 4 | за | 1 [о 
[Name | тштен 


mmu vpn vaor rd 
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ana 
вазе В С О ОС О С ОЗ ОС ОС ОС ОС С ОЗ СЗ ОС 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


— ЕТ В И 


9 


8.4.4.2.42 MMU_VAOR_ADDR_WR 


съ o [по | = Do 2 е [55 2 [2 2 | е T 7 [ле 
| шы 0] 


Reserved mmu_vpn_vaor_wr 
Туре оо O о ____ 
| ви |15 | 1а | яз | 12 | 1 | ој о [в | 7? | е | 5 | 4 |з|2|1|0 


mmu_vpn_vaor_wr 


ИИ 
пее | 51115111 


first out of range vpn 


Field Name Type | Set/Cle | Reset Description 
ar Value 


С rumiman 


r 


8.4.4.2.43 MMU_INV_ADDR_RD 


Cer Те ее е [2 а 2 Ге [тв [тт е 
Dmm ви 


Reserved mmu_vpn_inv_rd 


MEM. S - ?—| 
ШЕ  ° | | ооо 
| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 
Матеа 


mmu vpn inv га 


| NEM 
Peel PPP PPP PPP PPP), 
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MMU_INV_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ССИ ГЕИ mw 9 —- 
ко DL RR 


8.4.4.2.44 MMU INV ADDR WR 


_ ви Та T [5 [ [7 |» [25 [» 2 [2 T7 | » E Lo [L6 
[iene me О 


Reserved mmu vpn. inv. wr 
ee eee 
| Reset | о | о | о | о | о |о | о | о | о|о|о | о | о|ојојо. 
ви | 15 |та | 1з | 12 | и [10 | о |е | 7 | [5 [а |з | 2 | 1 |о 
матем 


mmu_vpn_inv_wr 


ею (NN V 
| нези | o | о | о | о | о | о [о Тото фе М [о ||| 


MMU_INV_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
аг Value 


[eserves — [rz во [а o |] 
CEC част АБА ава 77 


8.4.4.2.45 MMU_UNS_ADDR_RD 


съ Ти [о | 2 Do e [2s [5 2 [2 2 | ее [т [15] 
ЕСІГІ [ee 


Reserved mmu_vpn_uns_rd 
Type 


EM - 9— 
Peset | о | о | о |о| о | о | о | о | о | о|о|о о [о [оо 
| ви | 15] 14 |з | 12 | п | по о | в | у | е | 5 | 4 | за | 1 [о 
Name | mmm нн 


mmu vpn uns га 


Ee ок, узо 
ECSESERESERESERERESESESESERESESEAES 


MMU UNS ADDR RD 


нв мате | ви | Type Sec | ness | Description | 
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x [a [ve] — 
=== ==] a h г 


СЕ Шаға [RO [na |o ЕЕ 


8.4.4.2.46 MMU_UNS_ADDR_WR 


_ ви Jor To [5 [2] 7 [2 o [» [D [2 2 |» E Lo Te 
Pome [es 


Reserved mmu_vpn_uns_wr 
уе ать 
ви |15 | 1а | яз | 12 | 1 | ој о [в | 7? е5 | 4 | з | 2 | 1 |о 


mmu_vpn_uns_wr 


| — — И 
вези С 115115115. 


MMU_UNS_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СВЕТ |o [NA fo 
CE P ИИ 


8.4.4.2.47 МММ MISS CNT 


съ Ти [[®[ж[[ж®] [и Го 2122 е Ге [7 [ле 
о | NO om] 


mmu_cnt_miss_wr 
| тле | __„~ a 
| Reset | о ФУ. | о |, | о | о | о |о | о | о | о | о|ојо 
| ви | | [з | 12 | п | по о | в | у | е | 5 | 4 | за | 1 [о 


mmu_cnt_miss_rd 


пее С PPP PP PPP PPP), 


mmu miss statistics 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mmu cnt miss w | [31: 16] NA cleared by mmu miss cnt clr , will 
r keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 
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mmu_cnt_miss_rd | [15: 0] NA cleared by mmu miss cnt clr , will 
keep on 16'hffff, when the num of miss 
is bigger than 16'hffff, 

8.4.4.2.48 MMU_PT_UPDATE_QOS 


pagetable update qos(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
| Туре // 
Резе | о | о | о |о | о | о | о |о | о | о| о |о | о [о [оо 
| ви (че |та [13 | 12 | п о o | | 7 | е | 5 |4 | за | 1] о 
| reset ад О ОКО CN ОКО И 


pagetable update qos 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes [male [wa Jo 


mmu pt update | [3:0] —— qos used for the mmu read ddr to 
qos update the pagetable , 
8.4.4.2.49 MMU VERSION 


_ ви [s [o o o [o [25 4 2 [4T |» [ [18 [7 [8 


| NNNM 
вези PPP PPP) PP PPT, 
Per | 5 С | па Е ЕС 21 [о] 


Reserved 


mmu_version 


Eme [ o — 
LTIFSERERERERERERESEREREREREREREREN 


MMU VERSION 


Field Name Type е Reset Description 
Value 


[CC 


[15: 0] pe 0x100 — register indicates the version of 
this IP 
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8.4.4.2.50 MMU_MIN_PPN1 


[oc [rman врео) мао аср | 
съ Ти [во [s D T [s [55 [и T [2 [7 [ж T [ле [т [15] 


Reserved 


wa ОИ 
Peset | || ОКО ела И ОКОВ И ЗА Ee КЗ КЗ СЕ 
| e (че |та [аз | 12 | [зо о | в | у | е | 5 [а] за | 1 [о 


Reserved mmu_min_ppn1 


mmu mini ppn1 


Field Name Type dn Reset Description 
Value 


ces [mense pu о 
И CS MN 


8.4.4.2.51 MMU_PPN_RANGE1 


с» [о | o [5s [5 2 22 [ж D Ге [7 [пе] 
Сат mE] 


Reserved 
е | 
KN O ЕКИ ЕЕ ЕЕ АШ И ИКЕ ЕШИКЕ Е Е И 
| ви |15|1а | 13 mw | то | о | г |7 | 6 [58 | з 2 то | 


Reserved тти гапде ррп1 


PPN гапдеї 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шә” ае qe fo 


mmu range ppn1 | [11: 0] —— max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.4.4.2.52 MMU MIN PPN2 
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ШЕСІ | — mmmn рро | мно Pez | 
C во [2] 7 |» |» [а 2 212 |» [ е [лт [8 


Reserved 


— as 
Pest | о | о | о | о | о | о То |о | [о ооо [оо 
| ви (че |та [13 | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 
| Name | ər mm O 


Reserved mmu_min_ppn2 


mmu mini ppn2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ КОБРА [RO [NA 9  — 
о оу 


8.4.4.2.53 MMU_PPN_RANGE2 


съ Ти [во |» oT [5s [25 T To T2 [ [ж D Ге [7 Е 
Сат ат 


Reserved 
е [UU 
[Reset | о | о | о | о | о o [о о | о | о Торо |o |o |o | 
_ ви |1) та | 13 | 12 | 11 | то | о | в | 7 | е | ва [за | 1 [0] 
| Name | NENNEN TU | 


Reserved mmu range ppn2 


PPN range2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кез СЕ [RO qe fo 


mmu_range_ppn2 = 0] И max offset of ppn. The ppn offset 
must be in this range, otherwise, out of 
range interrupt will happen 


8.4.4.2.54 MMU_VPN_PAOR_RD 


MMU PAOR VPN ADDR RD(0x00000000) 
| ви | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Du a, mm. | 


mmu_vpn_paor_rd 


| — — NEM 
Peel PPP) PPP PPP), 


| e ив | |з | 12 | п [зо е | в | у | е | 5 | 4 | за | 1 [о 


MMU_PAOR_VPN_ADDR_RD 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ГЕЕВ Па 


d 


8.4.4.2.55 MMU_VPN_PAOR_WR 


съ [о] 2 |» T [5s [55 [25 2 [2 [5 [ж е T [7 [ле 
ЕСІГІ шы S 


Reserved mmu_vpn_paor_wr 
уе PO | __ | 
| B |15|14 | яз | 12 | [10 [о [в | у | е | 5 | 4 | з | 2 | 1 |о 


mmu vpn раог wr 


И om 
Peel DP Pee) PPP PP), 


MMU_PAOR_VPN_ADDR_WR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


едо ЕТ RN и 


wr 


8.4.4.2.56 MMU_PPN_PAOR_RD 


съ о [25 |» 2 [5s [55 [2 [о [2 [| Го Ге ЕЗ 
ССИ 


Reserved 


| — NNNM 
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Peset ERN ОКЕ пози О АС И И И И ИШИ ИШ ИЕ 
| e (че |та [13 | 12 | п [зо е | в | у | е | $ [а] за | 1 [о 


Reserved mmu_ppn_paor_rd 


| туре | n ООС 
| пеге: Пини | | о | о fo | о | о Того | о| о] о 


MMU_PAOR_PPN_ADDR_RD 


Field Name Type т.” Reset Description 
Value 


СИИ ROA 


mmu ppn paor r | [11:0] Шы. me eem ОО pa out of range first ppn 
d 


8.4.4.2.57 MMU PPN PAOR WR 


съ [о] 2 |» 2 Те | е [о [> | [ж Ге Ге 7 [л 


Reserved 
ту KENN 
[Reset | о | о | о | о Торо Торо | о | о Торо |o |o |o | 
ei оо ле раз | ЕКЛЕНЕНЕДЕЛЕЛЕНЕНЕНЕНЕН 


Reserved mmu_ppn_paor_wr 


MMU_PAOR_PPN_ADDR_WR 


Field Name Type 522” Reset Description 
Value 


аа ваза Елана ass 


mmu_ppn_paor_ | [11:0] си pe p << пина pa out of range first PPN 
wr 


8.4.4.2.58 MMU_REG_AU_MANAGE 


съ [о [2 [9 е [55 [72 2 2 2 | » D Ге [ [пе] 


Reserved 


Е 5 
Perl PPP) ОС ИСА ОСЗ НСИ ОСЗ ОСЗ ОСЗ СИ ОСЗ СЗ ЕСИ 
ПТ | 5 | та | па Е ЕС о С | | е |» е Е Е СЗ СО 
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Reserved 


mmu register authority manage 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ О И С С 


mmu_reg_auth —AI the authority of all mmu 
register , except MMU_UPDATE, 
which can be write 
0: unsercure APB can rd&wr those 
regs, 
1: unsercure APB cannot rd&wr those 
regs 


8.4.4.2.59 срр <раге0 


съ Та [во | а» 2 е [| |“ [о 22 [ж е Ге [лт Г 
Pome шә. NN 


cpp. spareO 
=u 
[Reset | о | о | о | о | о |о o| Торо Торо |o |o |o | | 
ei | 15 | та | 13 | 12 | чи | ло | о | г | 7 е [ва [за | 1 [0] 


срр_зрагеб 


м 
Perl PPP PPP) PPP PPT 


cpp spare registerO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cpp spareO [31: 0] Rw JN jo | cpp spare register0 for further usage. 


8.4.4.2.60 cpp_debug 


съ о [а ав 2 Те [25 [и 2 2 2 [ж е Ге [т [ле 


cpp_debug 
Type | дө | 
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Peset | o | о | о |о | о | со | о |о | о | о То То | о | о|ојо 
| ви | 15] 14 |з | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 


cpp_debug 


cpp debug information 


Field Name Type | Set/Cle | Reset Description 
ar Value 


cpp_debug [31: 0] МА for cpp thumbnail scaler debug 
purpose only 


8.5 VSP 


8.5.1 Overview 


VSP_TOP is a multi-format video stream processor which can perform decoding h.264 video streams 
up to 1080p in 30 fps, and h.264 encoding up to 1080p in 30 fps. 


8.5.2 Features 


е ITU-T H.264, ISO/IEC 14496-10: 
= Decoding 
@ Baseline Profile, Main Profile and High Profile, up to Level 4.1 
@ Upto 1920x1088, 30fps, progressive 


@ Support H.264 MVC , Stereo high profile & Multi view high profile. 


ш Encoding 
@ Baseline Profile, 
@ Upto 1920x1088, 30fps, progressive 


@ Support MVC , Stereo high profile 720p 


Support image maximum size up to 1920x1088; 

Support minimum size to 16X16; 

Support YUV420 image for decoding; 

Support YUV420 2 plane/ 3plane, ARBG888 image for encoding; 
Support EIS for encoding; 

Support MBRC for encoding; 

Support SNU function for encoding; 

Support slice mode for encoding; 

Support 0~51 Qp range for encoding; 

Maximum search scope in Y direction is from -24 to +24 pixel, Maximum search 
scope in X direction is from -48 to +48; 


8.5.3 Function description 


8.5.3.1 Diagram of VSP_TOP 
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APB Би APB_RF 
SHARE RAM 


Global 
settings 


AXI master VDB Interface 
| | | | 
Head parser& ; BSMW& 
VLD | PPA MEA MBW BSMR | 
DCT & lead packer& 
MCA IDCT VLC MBC DBK 


Figure 8-53 VSP TOP diagram 
VSP APB RF: APB slave interface to configure VSP subsystem by outside MCU. 


Global settings: include general purpose registers and parameters RAM for hardware 
accelerators; 


BSM ТОР: Bits stream processing accelerator which was works in two modes; fetch bits 
stream from external memory in decode mode, and send out encoded bits stream in encode 
mode; Also it may work as separated accelerator to help software processing slice header. 


AXI Master: read/write AXIM bus according to the accessing request from each sub modules; 


Header parser & VLD: include header parser and Entropy decoder; support H.264(include 
CAVLC and CABAC). 


Header Packer & VLC: entropy encoder and MB header packer; support H.264(CAVLC only). 


PPA: Parameter parser accelerator which was dedicate to prepare control parameters for 
different hardware accelerator; include MCA, IDCT, MBC and DBK in decode mode. It in 
charge of and prepare DBK parameter in H.264 encode mode. 


MCA: Perform motion compensation accelerator in decode processing. 


MEA: This module is used to perform motion estimation in encode processing; It compares 
current macro block to reference area and find the reference region which is least different to 
the current macro block. 


DBK: Loop filter accelerator to processing de-blocking. Support H.264. 


DCT/IDCT: accelerator to perform IDCT & DCT, QT&IQT. 
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MBC: compose of De-IPRED and MB reconstruction. 


8.5.3.2 Decode data path 


Decode data path of H.264 decode: 


DBK Para buf 
BSM ТОР > MBC Para buf 
— 
DCT Para buf 
acd line buffer 64 | 
VLD_TOP > VLD a 
obuf X4 IDCT 64 
Y 12x64 [Г Hd е 
obu 128 
PPA buf 
para bu: 54X64x2 |>| MBC line buffer x1 
MB info line buffer Ме | MBC DBK line buffer(X4) 
PPA_TOP 64 
= MBC_TOP 64 obufx2 ШЫ 
EN Se MCA 64 РЭ (108Х64) 7) DBK ТОР 
64 obuf X2 
> 48X64 | 
МСА_ МСА. МСА_ 
fbuf x4 
FETCH iS CAL DBK 
MBW TOP < obufx2 


(108X64) 
| МСА_ТОР | 


AXI master 


Figure 8-54 data path of h.264 decode 


Pipe line stage: 


| 
| 
Frame Paser | 
Paser and VLD&PPA MBO | MBI MB2 MB3 MB4 MB5 MB6 
| | 
| Md Ref Pre-load | MBO МВ! MB2 MB3 MB4 МВ5 
| | | 
| | | МС | MBO MBI | MB2 | MB3 | MB4 
| | | | | | | | 
| | | IQuDCT| mso | ма [| м | мвз | мва 
| | | | | | | | 
| | | Intra De-PRED&MBC MBO [| мв! | мо | MB 
| | | | | | | | 
| | | | | DBK | MBO | MBI | MB2 
| | | | | | | | 
| | | | | | MBW[ мю | мю 
| | | | | | | | 
| | | | | | | | 
Figure 8-55 pipe line stage of h.264 decode 
Software flow in decode mode: 
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АНВ 
START 


Enable vsp 


| START 
Boot progress 


AHB write 
infoamtion to share 
RAM or boot ROM 


Open risc 


k. — 


Get information from 
share RAM 
Config some glb 
registers 
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Switch the share 
RAM and boot RAM 


Start BSM to parser 
slice header 


BSM begin work 


access interface to 
open risc 


VLC begin to fetch 
Write relative bitstream from BSM 
parameters to 

vsp. config registers 

and seeting RAMS 


Start open risc 


PPA generate 
parameter to drive 
Switch RAM access other accelerator 

to hardware 
Start VLD 


MB WR generate 
the IRQ after send 
out the last MB data. 


Wait 
MB. BURST 
IRQ 


Wait IRQ 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Figure 8-56 software flow of decode 
Note: 


To ensure hardware have completed current slice in decode mode, software need do as following setp: 


3. Wait interrupt of MBW slice end; 
4. Polling AXIM_STS to ensure AXIM come back to idle; 


Manual work mode: 


It was a special work mode for debug. In this mode, the MB header parser and entropy decoding 
may be processing by software. Software must prepare data for PPA para buffer and VLD obuf; 
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voy 
AHB_RF 
DBK Para buf 
BSM_TOP уыш ral MBC Para buf 
DCT Para buf 
Para_buf_I/F | 
VLD OBUFIF | 64 
| мо РЯ 
obuf Х4 » IDCT 64 
Y 108x64 | ^9 7 ЕЕ t 
оби 128 
EPA parebut 54Х64х2 j| MBC line buffer x1 
px > MCA Para buf MBC БА DBK line buffer(X4) 
mi MBC_TOP 64 | obufx2 | 6 
| МСА | 64 | 7+ (108Х64) | 7] DBK TOP 
64 | ошх СР 
7 48X64 | 
MCA_ MCA MCA_ 
БЕТЕН | ша CAL DBK 
MBW TOP }<¢——, obuf x2 
(108X64) 
MCA_TOP 
AXI master 
Vb Manual Para b 
us uf ИЕ 
СК vsp Maunal VLC PPA para buf 
m ОВЏЕЏЕ 
Maual_mode 
VLD_TOP 
за VLC obuf 
Figure 8-57 decode data path of manual mode 
8.5.3.3 Encode data path 
H.264 encode data path (base profile): 
MB info line buf > VLC Para buf 
PPA ТОР ке А DCT Para buf DBK Para buf 
ЫДЪ al MBC Para buf 
| ПИШЕ — 
l | 
| MBC TOP |128 | 29 | 64 q uc VLC ТОР 
PPA Para buf | (PRED mo зе) ГУ о | Де рстеот ыш omti | № 
tage | 
t x | 
_ . мы m@ 0 ` ___ ! 
| | | даш а IDCT&IQT | | 
| са q 
| | = > Se x2 а Б | 
1 | (48X64) 6 DCT | 
| а ü MT A | | [лы 128 Line buffer |! 
| " = и | | 54X64 | 
| ме” | | „ба меа |« МВС_ТОР || 
| па я МЕ | pbuf x2 (mbc mode) |! E aa 
| | | | ми ЕН Ы 
| МЕА | uu | МЕА | р M| dexe) | ^ рвк TOP 
1 РКЕ | (ашудан) | (fraction) ||| | | 
| FETCH | | | | &МСА ||| | | 
| ЕА_ТОР! | | | 
| | c MÀ DBK 
есес SS E MBW || obif x2 
(108X64) 
AXI master 
Figure 8-58 encode data path of h.264 mode 
Pipeline stage: 
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MEA Pre-load | MB0 MBI MB2 MB3 MB4 МВ5 MB6 
| 
| MEA integer | MBO МВ! MB2 MB3 MB4 МВ5 
| | 
| МЕА fraction| | МВ0 маз | м2 | m3 | wm 
| 
| | IEA MBO MBI MB2 MB3 MB4 
| | | | 
| | IPRED+DCT}IDCT+MBC MBO | МВ! MB2 MB3 
| | | | 
| | | | ОВК MBO МВ! MB2 
| | | | | 
| | | | | Output MBO MBI 
| | | | VLC | MBO MBI MB2 
| | | | 
| | | | 
| | | | 


Figure 8-59 encode pipeline stage of 1.264 mode 


In h.264 encode mode, IPRED, DCT, IDCT and MBC should processed in one stage. 

MBC module may work in two stages; 

For Intra MB: 

In stageO generate prediction data and write to MEA pbuf, calculate the residual to DCT; 


In stage1, fetch prediction data from MEA pbuf , residual from СТ, write reconstruct data to 
MBC obuf. Also MBC moule need update the line buffer in this stage. 


bus DCT BUFO 
(ОСТ ВОР) 


(48Х64) 
56Х64 Х2 
ТОР 


stage0 


D BU 
(IDCT_BUF) 
54X64 x2 IQT&IDCT 


112X64 
И 


МЕА 
PBUFO 
(48X64) 


DCT_TOP 


MBC 
O_BUF 
108X64 


There was little different for Intra 4X4 mode: 


Each 4X4 block may be predicted by the data of left block or above block. To predict one 
block, the reconstructed data of previous block may be needed. So the interact of module 
MBC and DCT may base one 4X4 block in this mode. 


To improve the process speed, module MBC and DCT may exchange data via registers for 
each 4X4 BLOCK. 


For Inter MB: 
MBC stage0: calculate residual to DCT buf. 


MBC stagel: fetch prediction data from MEA pbuf, residual from IDCT, write reconstruct data to 
MBC obuf. 


Also MBC need update the line buffer in this stage. 
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MEA 
CBUFO 
(48X64) 


MEA 
PBUFO 
(48X64) 


DCT BUFO 
(DCT_BUF) 
54X64 


DCT internal 
DCT BUFI 


(IDCT_BUF) 
54X64 


DCT&QT 


IDCT&IQT 


DCT_TOP 


VLC BUF 


MBC 
MBC_TOP O BUF 
Stage_1 108X64 
Software flow of encode processing 
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AHB ^ Open rsc 7 
START START | 


Enable vsp J Boot progress 


Get information from 


AHB write share RAM 
infoamtion to share Config some glb 
RAM or boot ROM registers 


Enable encode mode 


Write relative 


Switch the share parameters to > 
RAM and boot RAM vsp_config registers 
access interface to and seeting RAMS 
open_risc 
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BSM begin work 


Write header out via 
BSM_TOP 


Start open_rsc 


Switch RAM access 
to hardware 
Start MEA 


Wait IRQ 


Check BSM FIFO 
Flush the left data 


Check BSM 
status & 
Check AXIM 

status 


Transact IRQ 
Prepare information 
to ARM 
Generate IRQ to 
ARM 


Note: 


To ensure hardware have completed current slice in encode mode, software need do as following step: 


1. Wait Interrupt of MB W slice done; 

2. Wait interrupt of VLC slice done; 

3. Flush the left data in BSM buffer; 

4. Check BSM status; 

5. Polling AXIM_STS to ensure AXIM come back to idle; 


Support slice in encode mode: 


MEA begin fetch 
search window,and 
process SDS search 


PPA generate 
parameter to drive 
other accelerator 


MB_WR generate the IRQ 
after send out the last MB 
data. 

VLC generate FRM done 


BSM write out left 
data 
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One frame can be split to several slices in encode mode. Only rectangle slice, which width is equal to 
the frame width, can be set in encode mode. The vertical position can be configured by software. The 
MEA may be paused at the end of one slice, until software starting it again. Software should prepare the 
slice header and send them out via BSM. MEA would continue its processing until reach the end of next 


8.5.3.4 


8.5.4 


8.5.4.1 


ARM base address: 0x6090 0000 


V0.9 


Slice. 


clock & reset 


Vsp_soft_rst 
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VSP_TOP 


clk_vsp || 


rst_vsp_n 
clk_vsp 
rst_vsp_n 
clk_vsp 
rst_vsp_n 


The default value of vsp_orsc_sof_rst should be 1’b1; 


Control registers 


APB Memory map 


AXIM_TOP 


шан [Dame [Beene ____ 
C 
ВЕ | — 
ome моо 
pmo [eed —— | — 
owe [авт 


оол, [we wrwak —— | 
owe аман | — 
ow [wewrmw — | — 
oww frs И 
our ие О 
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0x1000 ~ | VSP_GLB_REGS & This space can be accessed by 
Ox6FFF APB or internal MCU, which was 
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Offset DE 
ime [Meme em | 
SETTING RAMS decided by BIT 2 of 
APB О АССЕ55 
0х7000 ~ | Mea eis grid table ИЕР 
Ox7FFF 
0х8000 ~ | BSM_CTRL_REGS 
Ox8FFF 


0х8100 ~ | Взт1 control register It could be accessed by APB in 
0x81FF cortex control mode. 
0х9100 ~ | PPA parameter buffer(38X32) 
0x91FF Only active in manual mode 
VLD obuf (216X32) 
1: active іп manual mode 


8.5.4.2 APB CTRL Register Descriptions 


8.5.4.2.1 APB ACCESS CTRL 


Description : APB access control 


Cm [и || 2 е [ |» |» [| [в [2 [ж e 
пате AO 


Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 


[31:3] во fo  jReewed ssi Reserved 
— _ гед5 acc sel [2] R/W | 160 VSP global registers access select:0:access by 
ARM;1:access by Internal MCU 
Share_ram_acc_sel | [1] R/W | 160 Share RAM access select:0:access by 
ARM;1:access by Internal MCU 
Boot ram асс sel RAW | 1'b0 Boot RAM access select:0:access by 
ARM;1:access by Internal MCU 
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8.5.4.2.2 APB_ACCESS_STS 


Description : APB access status; 


са е Те Та Та [2r [2 [25 |» а [22 | à [ж | [ e [зт [ | 
ае О 0-7 


Reserved 


Shar | Boot 
era _га 
Reserved та та 
cc_s | cc_s 
ts ts 


Field Name Type | Reset | Description 
Value 


[31:2] во |o |[Reseved __________| | Reserved | 
— ram_acc_sts | [1] 1'b0 Share RAM access status:0:access by 
ARM;1:access by Internal MCU 
Boot_ram_acc_sts 160 Boot RAM access status:0:access by 
ARM;1:access by Internal MCU 


8.5.4.2.3 MCU_CTRL_SET 


Description : MCU control set register; 


са е 2 | [2r [25 [25 [2 [7 [ 2 [8 [9 [9 [зв | v [ | 
C ОО 


Reserved 


Field Name Type | Reset | Description 
Value 
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IMCU_WAKE [1] RW | 160 Wake up open-risc:The Posedge of this signal will 
generate IRQ to Open-RISC, which will wake up the 
clock; 


IMCU_EB RAW | 160 1: enable clock to open-risc; 0: disable clock to 
open-risc 


8.5.4.2.4 APB_INT_STS 


Description : APB interrupt status; 


APB interrupt status Registers (reset 0x0000_0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 


Reserved 


Field Name Туре | Reset | Description 
Value 
[ [ss во [9 ООО 


VSP HD INT PA wa Indicate some interrupt of hardware accelerator was 
found; 


FRM_ERR ІШ (во [ro | Indicate some error is found in current frame; 
FRM DONE |j __|во [ro | Indicate current frame is done; 


8.5.4.2.5 АРВ INT MASK 
Description : APB interrupt MASK; 
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са е 2 Та [27 [2 [25 [2 [7 [2 | [9 |» | е | v || 
ruwar r rx 


о C r 
ве |o [s [s| [o o [s |o | ОС P [e [o | s С 
Сен | | та е е | п Со | » Те | 7 |• | ellei ie 


Reserved 


Reserved APB_INT_MASK 


Field Name Type | Reset | Description 

Value 
еа [юр а 
АРВ INT MASK | [2:0] Interrupt mask 


8.5.4.2.6 APB_INT_CLR 
Description : APB interrupt CLR; 


са е Та Та | [25 [25 а [22 22 2 [9 [тэ [зв [зт [ | 
C 


Reserved 
fe | 
| reset | БИ ИЕ ИШ ЕИ ОСЗ ПС ЕИ И ОС ОЗ ОСЗ ООС ИЖ СИ 
ЕСЕ ИЕЛЕ ЕЛЕ Е В Е ВЕ В В eee 


Field Name Type | Reset | Description 

Value 
mo — es [m је [mes — — — — — — 
APB INT CLR [2:0] Write 1 to clear relative interrupt bit. 


8.5.4.2.7 APB_INT_RAW 


Description : APB interrupt RAW register; 
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са е Та Та | [2 [25 [23 [22 [2 2 [9 |» | [ | 


КОИ -— 7 = езеш 
ЕЛЛЕНКИКИКИЕНКНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Reserved 


Reserved APB_INT_RAW 


Type 


Field Name Type | Reset | Description 

Value 
[evar [ю |o [ne оу —— 
APB INT. RAW [0] [Ro |350 | Raw interrupts 


8.5.4.3 VSP_GLB_REGs & setting RAMs 
APB base address: 0х6090 0000 


шы ООО 
om еее | 
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ow ем 
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ow [wm rwwwser — | — — 
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ow |wewog — | — 
omo [mese И 
owe [maces ООО 
omo [этем ООО 
C PS 
эюм мета 
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wwe fuser — (| — 
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Ox10FF 

СІ ed 
omm [безе — | — 
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ІШІН КЛ: Ж: — | — 
www [veo sms — | — 
nme [vse osas | — y 
жне Диев | — — 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2192 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


— ие ренип 
этш СИ ОИ 
oma СИИ ОИ 
oma ОИ И 
lomo ОИ И 
lomo ИИ И 
эзи ИИ ИИ 
юш шш П VI 


0x1140 ~ | MMU register 

0х119с 

0х11а0- | Reserved 

Ox11FF 

0х1200 ~ | PPA info buffer(128X32) 
0x13FF 

0х1400 ~ | DCT IQW buffer(128X32) 
0x15FF 

0x1600 ~ Reserved 

Ox17FF 

0x1800 ~ Frame address buffer(128X32) 
Ox19FF 


0x1A00~ CABAC context buffer(308X7) 
Ox1EDO 
Reserved | 


0х2000 ~ | VLD table buffer(656X32) 
ТЕНЕ! 


8.5.4.4 VSP GLB registers description 
8.5.4.4.1 GLB registers 
Offset | Name registers bits RAW | description 
Addr 
0x00 VSP_INT_STS Interrupt generated by 
hardware accelerators. 
BSM_BUF_OVF [0] RO Bsm buffer in external 
memory overflow 
VLC SLICE DONE | [1] RO VLC current slice done. 
Only active in encode 
mode 
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MBW_SLICE DON | [2] RO Reconstruct Data of 

E current Slice out Done 

PPA МВ DONE [3] RO PPA done of current 
MB 

VLD_ERR [4] RO VLD ERROR 

TIME_OUT [5] RO Time out of hardware 

VLD_SLICE_DONE | [6] RO VLD done of current 
slice 

MCU_WAKEUP [7] RO Wake up interrupt from 
ARM 

MBW_MB_DONE [8] RO One MB have been 
wrote out to external 
memory 

mmu_vaor_rd_int [10] RO 

mmu_vaor_wr_int [11] RO 

mmu_invalid_rd_int | [12] RO 

mmu_invalid_wr_int | [13] RO 

mmu_unsecure_rd_i | [14] RO 

nt 

mmu_unsecure_wr_ | [15] RO 

int 


mmu_paor_rd_int [16] RO 


mmu_paor_wr_int [17] RO 
[31:18] | RO reserved 
0х04 | VSP_INT_MASK R/W 
0x08 VSP INT CLR WO 
Ox0C | VSP INT RAW RO 
0х10 | AXIM ENDIAN . 
SET MB endian | [2:0] RAN 
Bs endian [5:3] RAN 
uv endian [6] RAN 
Cache disable [10] RAW | 1:disable MCA CACHE 
[15:12] | RW 
wch round mode [16] R/W | 1:round-robin; 0: fixed 
priority 
rch_round_mode [17] RAW | 1:round-robin; 0: fixed 
priority 
мод Spreadtrum Communications, Inc., Confidential and Proprietary _ 2194 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


[31:24] | RAW | reserved 


0x14 AXIM_BURST_ 
GAP 


Rch_burst_gap [15:0] RAW | Slow down by trans 
gap 
Wch_burst_gap [31:16] | RW | Slow down by trans 
gap 
0x18 AXIM PAUSE 
Rch vdb pause [0] RAV | ARVALID stop 
Wch vdb pause [1] RAW | AWVALID stop 
Reserved [31:2] RO 
0х1С | AXIM STS Axim busy [0] RO 
Axim wch busy [1] RO 
Axim rch busy [2] RO 


[31:3] RO Reserved 


0x20 VSP MODE 


VSP standard [3:0] R/W 100: H.264 
Work_mode [4] RW | 4:encode ; 0: decoder 
VLD_table_mode [6] RAN. | 1: software update the 

table 

0: hardware auto 

update table 
Auto_ck_gate_en [7] RAW | 1: enable Clock gating 
Cabac vlc. sel [9] R/W | O:select CAVLC; 
Pn_frm_sel [10] RAW | This bit only active in 


encode mode 

1: the reconstructed 
data of current frame 
won't be referred. 


0: 

mea_burst_inc_dis [11] Disable mea large 
burst 

rgb_endian [12] 1:RGBA; 
0:АНСВ; 

rgb2yuv mode [15:13] 000: R2Y 601 full 


001: R2Y 709 full 

010: R2Y 2020 full 
100: R2Y 601 reduce 
101: R2Y 709 reduce 
110: R2Y 2020 reduce 


cur data format [17:16] 2'h0:Y/UV420 2-plane 
2'h1:Y/U/V420 3-plane 
2'h2: RGB888 
2'h3:AFBC(RGB888) 
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eis_en [18] 
eis_grid_step [28:19] 
double_frm_en [29] Two frames with only 
one interrupt 
0x24 IMG_SIZE 
МВ Х МАХ [7:0] RW | MB number іп X 
directory 
MB_Y_MAX [15:8] R/W | MB number in Y 
directory 
ORIG IMG WIDTH | [24:16] | RW | Unit 8 BYTE(for 
encode only) 
[31:25] | RO reserved 
0x28 RAM_ACC_SEL Global setting rams 
SETTING_RAM_AC | [0] RAW | 1: access by hardware 
C_SEL accelerator; 
0: access by software. 
Reserved [31:1] RO 
0х2С | Reserved 
0x30 VSP_START 
VLD TABLE STAR | [0] WO Start to fetch VLD data 
T active 
DECODE START [1] WO | Active in decode mode 
ENCODE START [2] WO | Active in encode mode 
CACHE INI START | [3] WO | Start Cache initial 
[31:4] Reserved 
0x34 VSP_SIZE_SET | VLC_table_size [11:0] R/W | The size of VLC table 
in external memory. 
Unit: WORD; 
Nalu_bytes_high [13:12] RAW | High 2bit of nalu bytes, 
should be used 
together with VSP1’s 
nalu length[19:0] to 
from a 22bit 
nalu bytes. 
reserved [31:14] | RAW 
0x38 TIME OUT SET [31:0] R/W 
Ox3C | VSP CFGO FRM_TYPE [2:0] RAW |001 
01:Р 
10:В 
Max_mb_num [15:3] RAV | MB number in current 
slice or frame 
Slice_num [24:16] | RW 
SliceQP [30:25] | RW | Qp value 
К will active in both 
decode and encode 
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mode. 
Deblocking_eb [31] R/W | 1: enable de-block 
mode 
0x40 VSP_CFG1 
Nalu_length [19:0] RAV | Unit: BYTE 
Num_MB_in_GOB [28:20] | RW 
Num_MBline_in_GO | [31:29] | RW 
B 
VSP_CFG{1(in Skip_thresh | [7:0] RW 
encode mode) old 
Ime 16X16 | [11:8] RAW | Less than 8 
_тах 
Ime 8Х8 т | [15:12] | RW | Less than 3 
ax 
Іргеа mode | [24:16] | RW | IEA prediction mode 
. cfg[8:0] setting 
[8]: Chroma mode DC 
[7]:Chroma mode H 
[6]:Chroma mode V 
[5]:4x4 mode DC 
[4]:4x4 mode H 
[3]:4x4 mode V 
[2]:16X16 mode DC 
[1]:16X16 mode H 
[0] 16X16 mode V 
MB Qp [30:25] | RW | Qp of cur МВ 
Bsm byteali | [31] RAW | 1:hardware auto 
gn mode bytealign at the end of 
each slice, 
Only for Encode mode 
0x44 VSP CFG2(dec 
ode moog First mb х | [6:0] | RW 
[7] RO Reserved 
first_mb_y [14:8] RW 
Мса vp8 biliner en | [15] R/W 
first_mb_num [28:16] | RW 
Ос 1264 scale en | [29] RAN 
MCA roundi | [30] RAW | MCA only 
ng type Rounding sel for 
mpeg4 
Ppa info vdb eb [31] RAW | 1: PPA need write MB 
info to DDR 
VSP CFG2(in last mb y [6:0] RAW | The last MB in Y 
encode mode) direction 
[7] RO Reserved 
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first_mb_y [14:8] RAW | The First MB in Y 
direction 
MCA vp8 biliner e | [15] R/W | Reserved 
n 
CUR_IMG_ST_X [25:16] | RW | Horizontal start position 
of cur image; unit:2 
pixel 
Ос 1264 scale en | [29] RAW | For DCT 
MCA_roundi | [30] RAW | Рог MCA only 
ng Туре 
Ppa_info_vdb_eb [31] RAW | 1: PPA need write MB 
info to DDR 
0x48 VSP_CFG3 [31:0] R/W 
VSP CFG3(enc used [15:0] 
сас modaj [16:20] | ВО | Reserved 
CUR IMG ST Y [27:21] | ВАМ | Start position of y, unit 
2 pixel 
[31:28] | RO Reserved 
0х4С | VSP_CFG4 [31:0] R/W 
encode mode used 
0x50 VSP_CFG5 [31:0] R/W 
encode mode used 
0x54 VSP CFG6 [31:0] R/W 
VSP_CFG6(enc | second_fme_quar_d | [30] RAN | 1: disable Pn frame 
ode mode) is fme quarter search in 
second frame 
Note: if P frame, it 
must' be set 1 
fme quar dis [29] RAW | 1: disable Pn frame 
fme quarter search in 
first frame 
Note: if P frame, it 
тиз! be set 1 
vsp_pitch_en [28] R/W 
vsp_pitch_sel [27] RW | 0:1024 1:2048 
rgb_swap [26:24] | RW | 0:RGB 1:RBG 2:GRB 
3:GBR 4:BGR 5:BRG 
Reseved [23:15] | RO 
second_pn_frm_sel | [14] R/W 
second_Qp_mb [13:8] R/W 
second Qp in [7:2] R/W 
second_frm_type [1:0] RW 
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0x58 | VSP_CFG7 [31:0] | RW 
VSP CFG7(enc | ев pos у [31:16] | ВАМ | Vertical start position of 
ode mode) eis cur image; unit: 1 
pixel 
eis pos x [15:0] RAW | Horizontal start position 
of eis cur image; unit: 1 
pixel 
0х5С | VSP CFG8 [31:0] | RW 
VSP CFG8(enc | iw [23:12] | RAW. | picture width, only for 
ode mode) eis 
in [11:0] R/W picture high, only for 
eis 
0x60 BSMO ҒАМ AD | Bsm bufO frm addr | [28:0] | R/W 
DR 
0x64 BSM1 FRM AD | Bsm bufO frm aadr | [28:0] RAN 
DR 
0x68 | ADDR IDX CF | Адаг 0 idx15[1:0], | [31:30] | R/W 
500 Addr I0 idx4, [29:24] | RW 
Аааг 10 idx3, [23:18] | RW 
Addr 10 idx2 [17:12] | RW 
Аааг 0 idx1, [11:6] | RW 
Addr_l0_idx0[5:0], [5:0] R/W 
Ox6c | ADDR_IDX_CF | Addr_l0_idx15[3:2], | [81:30] | RW 
a Аааг 10 idx9, [29:24] | RW 
Аддг 0 idx8, [23:18] | RW 
Adadr 0 idx7 [17:12] | RW 
Аааг 10 idx6, [11:6] | RW 
Аааг 10 idx5[5:0], [5:0] R/W 
0x70 | ADDR_IDX_CF | Addr_l0_idx15[5:4], | [81:30] | RW 
Ge Addr_idx14, [29:24] | RW 
Addr_idx13, [23:18] | RW 
Аааг 14х12 [17:12] | RW 
Addr_idx11, [11:6] | RW 
Addr_idx10[5:0], [5:0] R/W 
0x74 | ADDR_IDX_CF | Адаг 11 idx15[1:0], | [81:30] | RW 
is Addr 11 idx4, [29:24] | RW 
Addr |1_1ахз, [23:18] | RW 
Addr 11 idx2 [17:12] | RW 
Addr 11 idxt, [11:6] | RW 
Addr 11 idxO[5:0], [5:0] R/W 
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0x78 | ADDR IDX СЕ | Адаг 11 1ах15[3:2], | [81:30] | RW 
ш Addr |1_1ах9, [29:24] | RW 
Addr 11 idx8, [23:18] | RW 
Addr_|1_idx7 [17:12] | RW 
Addr 11 idx6, [11:6] | RW 
Addr 11 idx5[5b:0], [5:0] R/W 
0x7C | ADDR_IDX_CF | Addr_l1_idx15[5:4], | [81:30] | RW 
ез Аааг 11_іах14, [29:24] | RW 
Addr I idx13, [23:18] | RW 
Аааг 11 idx12 [17:12] | RW 
Addr_|1_idx11, [11:6] | RW 
Addr |1_1ах10[5:0], | [5:0] RAN 
0x80 IMCU STS IMCU START [0] RO 
[31:1] RO reserved 
0x84 | МР CFG9 [31:0] | RW 
0x88 | МР CFG10 [31:0] | RW 
Охвс VSP_CFG11 target mb bits [31:16] | RW | mbrc target mb bits 
residual pixel y [15:12] | RAW. | incomplete block in 
vertical bottom 
Reseved [11:2] RO 
mp4 iqt sat en [1] RAN 
mbrc en [0] RAN 
0x90 VSP CFG12 Reseved [31:12] | RO 
Wr qos [11:8] R/W | awqos, default 1 
rd qos h [7:4] RAW | argos high level, 
default 7 
rd qos | [3:0] RAN m low level, default 
0x94 VSP_CFG13 VSP_cg_disable [31] RAW | 1’b1, don't use vsp 
clock gate 
VSP time disable [30] RAW | 1’b1, don't use vsp time 
mbrc ар range [29:24] | RW | (ар init- qp range ) <= 
qp <= (др init + 
qp range ) 
virtual buf size [23:0] RAW | mbrc virtual buf size 
0x98 VSP CFG14 enc snu en [31] АЛМ | use in h264 encoder 
intra cost plus [27:25] | RW | add more 1024“ 
intra cost plus to intra 
cost 
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enc_slice_ bits [24:0] R/W | use in 1264 encoder 
0х9с VSP_CFG15 Reseved [31] RO 
snu_last_mb_y_fme | [30:24] | RO The last MB in Y 
direction 
Reseved [23] RO 
snu_last_mb_x_fme | [22:16] | RO The last MB in X 
direction 
Reseved [15] RO 
snu_first_mb_y [14:8] R/W | The First MB in Y 
direction 
Reseved [7] RO 
snu first mb x [6:0] RAW | TheFirst MB in X 
direction 
Оха0 VSP_CFG16 slice_whole_qp[31:0 | [31:0] RO acc qp in the slice 
] 
Oxa4 VSP_CFG17 Reseved [31:16] | RO 
Reseved [15] RO 
snu last mb y vlc [14:8] RO The last MB in Y 
direction 
Reseved [7] RO 
snu last mb x міс [6:0] RO The last MB in X 
direction 
Reserved 
0x100 | УӘР DBG STS 
Mbw ара, info [31:16] | RO 
CUR MB X [15:8] RO 
CUR MB Y [7:0] RO 
0х104 | VSP DBG STS | Reserved [31:0] RO 
1 
0x108 | УӘР DBG STS | VLD рва STS [31:0] RO 
2 
0x10C | VSP DBG STS | Reserved [31:0] RO 
3 
0x110 | VSP_DBG_STS | PPA DBG STS [31:0] RO 
4 
0x114 | VSP DBG STS | Reserved [31:0] RO 
5 
0x118 | VSP DBG STS | Reserved [31:0] RO 
6 
Ox11C | VSP DBG STS Reserved [31:0] RO 
7 
0x120 | V8P рва STS | МВС DBG STS [31:0] RO 
8 
0x124 | VSP DBG STS | DBK DBG STS [31:0] RO 
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9 
0x128 о МЕАО DBG 5175 [31:0] | RO 
0x12C а [31:0] | RO 
(MEA1_DBG_ST 
S) 
0х130 | VSP_DBG_STS || reserved [31:26] | RO 
uns, PARTITION_MODE | [25] RO 
S) IS_INTRA [24] RO 
FME_CUR_RBUF_ | [23] RO 
RDY 
FME FBUF RBUF | [22] RO 
RDY 
MEA PARA RDY [21] RO 
MEA PBUF RDY [20] RO 
MEA CBUF RDY [19] RO 
FME STATE [18:16] | RO 
Reserved [15:14] | RO 
INTRA NUM [13:0] RO Intra MB numbers in 
current frame 
0х134 | VSP DBG STS | Reseved [31:0] RO 
13 
Reserved 
0x140 | MMU EN Reserved [31:5] RO 
mmu vaor bypass | [4] RW default value 1 
en 
mmu busy [2] RO 
mmu cg en [1] RW default value 1 
mmu en [0] RW 
0x144 | ММУ UPDATE | mmu clr [0] WC 
0x148 | MMU MIN VPN | Reserved [31:21] | RO 
mmu min vpn [20:0] RW 
0х14с | ММУ VPN RAN | Reserved [31:16] | RO 
GE mmu_range_vpn [15:0] RW reset value is16’hffff 
0x150 | MMU PT ADDR | Reserved [31:21] | RO 
mmu base ppn [20:0] RW 
0x154 | MMU FAULT P | Reserved [31:21] | RO 
AGE mmu_default_page_ | [20:0] RW 
ppn 
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0x158 | MMU_VAOR_A [20:0] RO 
DDR_RD 

0х15с | MMU_VAOR_A [20:0] RO 
DDR_WR 

0x160 | MMU_INV_ADD [20:0] RO 
R_RD 

0х164 | MMU_INV_ADD [20:0] ВО 
АМА 

0х168 | MMU_UNS_AD [20:0] ВО 
DR_RD 

0х16с | ММО UNS AD [20:0] RO 
DR WR 

0х170 | ММУ MISS CN | mmu miss cnt wr [31:16] | RO 
T mmu_miss_cnt rd [15:0] RO 

0x174 | MMU_PT_UPDA | Reserved [31:4] RO 
TE_QOS я 

mmu pt update qo | [3:0] RW default value 4'd7 
S 

0x178 | MMU VERSION | mmu version [15:0] RO default value 16'h0100 

0x17c | MMU MIN PPN [12:0] RW 
1 

0x180 | MMU_PPN_RAN [12:0] RW 
GE1 

0х184 | MMU_MIN_PPN [12:0] RW 
2 

0х188 | MMU_PPN_RAN [12:0] RW 
GE2 

0х18с | MMU_VPN_PAO [20:0] ВО 
R_RD 

0x190 | MMU_VPN_PAO [20:0] RO 
R_WR 

0х194 | MMU_PPN_PAO [12:0] ВО 
R_RD 

0х198 | MMU_PPN_PAO [12:0] ВО 
А WR 

0х19с | ММУ REG AU | Reserved [31:1] RO 
"MEE mmu reg auth [0] RW 

0х1с0 | DEINT START deint start [0] WC 

0х1с4 | DEINT TOP SA RO 
D 

0х1с8 | DEINT BOT SA RO 
D 


Context for увр config registers (CFG3 - CFG9): 
For H.264 decoder 
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Offset | Name registers bits RAW | description 
Addr 
0x48 VSP_CFG3 ALPHA_OFFSET[4: | [4:0] RAW | For ОВК Only 
0] 
BETA_OFFSET[4:0] | [9:5] R/W | Рог ОВК Only 
constrained_intra_pr | [10] RAV | 1: INTRA MB only сап 
ed_flag predicted by pixel in 
Intra МВ. 
direct_spatial_mv_pr | [11] RAW | Indicate the prediction 
ed_flag mode in B direct mode: 
1: spatial mode 
direct_8x8_inferenc | [12] RAN 
e flag 
Transform 8x8. mod | [13] RAN 
e flag 
Entropy coding mo | [14] RAW | 0:CAVLC 
de_flag 1:CABAC 
MCA_weighted_en [15] RAN 
Weighted pred flag | [16] RAN 
Weighted bipred id | [18:17] | RW 
Disable deblocking | [20:19] | RW 
filter idc 
[31:21] | RO Reserved 
Ох4с VSP_CFG4 Chroma_qp_index_ | [4:0] RW 
offset 
Second Chroma qp | [9:5] R/W 
_index_offset 
Num refidx IO activ | [14:10] | RW 
e minus1 
Num refidx 10 activ | [19:15] | RAW 
e minus1 
ListO size [24:20] | RW 
List size [29:25] | RW 
[31:30] | R Reserved 
0x50 VSP_CFG5 Cur_poc [31:0] R/W 
0x54 VSP CFG6 List1 idxO0 map[4:0] | [4:0] R/W 
List1_idx1_map[4:0] | [9:5] RW 
List1 idx2 map[4:0] | [14:10] | RW 
reserved [15] R 
List1 idx3 map[4:0] | [20:16] | RW 
List1_idx4_map[4:0] | [25:21] | RW 
List1_idx5_map[4:0] | [30:26] | RW 
reserved [31] RW 
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0х58 | VSP_CFG7 List1_idxO_map[4:0] | [4:0] | RW 


List1_idx1_map[4:0] | [9:5] RW 


List1_idx2_map[4:0] | [14:10] | RAV 


reserved 


[15] R 


List! idx3 map[4:0] | [20:16] | RAV 


List! idx4 map[4:0] | [25:21] | RAW 


List idx5 map[4:0] | [30:26] | RW 


reserved 


[81] R/W 


8.5.4.4.2 PPA INFO BUF 
RAM address: 0x1200 ~ Ox13FF; 
Size: 128X32 


OFFSET ADDR description 
0 1510 POC[0][31:0] 
1 ListO POC[1][31:0] 
16 List POC[0][31:0] 
31 List POC[15][31:0] 
32 [15:0] : ListO longterm[15:0]; 
[31:16] : List1 longterm[15:0]; 
33 (16'd0, 
спгота 1092 weight denom[7:0], 
Гита 1092 weight denom[7:0]) 
34 8'dO,V weight IO[0],U weight 10[0], Y weight lO[0] 
35 8%40,У offset 10[0], О offset 10[0], Y offset 10[0] 
36 8'dO,V weight IO[1],U weight lO[1], Y weight 10[1] 
37 8'dO,V offset 10[1], Ч offset 10[1], Y offset 10[1] 
96 8'dO,V weight 11[15],0 weight 11[15],У weight 11[15] 
97 8'dO,V offset 11[15], U offset 11[15],Ү offset 11[15] 
98-127 reserved 
8.5.4.4.3 DCT IQW BUF 
RAM address: 0x1400~0x15FF; 
Size: 128X32 
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8.5.4.4.4 FRM ADDR BUF 
RAM address: 0x1800-0x19FF 
Size:128X32 
offset Frame index Description 
0x000 ~ Frm addrO Start address of reconstruct frame Y 
0x07C Frm_addr1 Start address of reconstruct frame UV 
Frm_addr2 Start address of reconstruct frame information 
Frm_addr3 VLC table start address 
Frm_addr4 Partition info for MPEG4 or REAL 
Frm_addr5 Real update start address for intra 
Frm_addr6 Real update start address for inter 
Frm_addr7 reserved 
Frm addr8 Start address of current frame Y, for encode 
only 
Frm addr9 Start address of current frame UV, for encode 
only 
Frm addr10 
Frm addr11 
reserved 
Frm addr28 Reserved 
Frm addr29 Reserved 
Frm addr30 Reserved 
Frm addr31 Reserved 
0x080 - Frm addr47 -32 start address of Reference list0 frame Y, 
0x0BC unit: DWORD 
0х0С0- Frm_addr63 ~48 start address of Reference 151 frame У, 
Ox0FC unit: DWORD ( 
0x100 ~ Frm_addr79~64 start address of Reference list0 frame UV 
0x13C 
0x140 ~ Frm_addr95~80 start address of Reference list1 frame UV 
0x17C 
0x180 ~ Frm_addr111~96 Start address of reference 1510 frame 
0x1BC information 
0x1C0 ~ Frm_addr127~112 Start address of reference list1 frame 
0x1FC information 
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8.5.4.5 BSM control registers 


base address: vsp base address + 0х8000; 


= emm 
ою ЕО | 
pm [muc — | — —  — 
Oo [esmorenate — | — — 
oso [www И 
ow Двина Oooo o o o 
mw [moms — | —  1- 
ow [esmo — | — — _ 
oc [esmo | —— _ 
om вит — —  — | — 1 
om [вм кн — | SSS 
СИСА НИ 
ас СООО ОО 
ою [mew БО 
ow [muro __[ 
Г N L 


8.5.4.6 BSM control registers description 


8.5.4.6.1 BSM_CFG0 


Description : BSM config0 register; 


Тоо Гази отво озодаи ои | esm erao) 
Cm [9 [9 [2 [2 2 [25 [5 [ а Гага [o | s [8 | v [ 5| 


BUF | BUF 
0A 1A Reserved BSM BUF SIZE 
CT CT 


Type 


SZ маю 
Ceea e a USOS UR ЗЕЕ FSI RT atid RE EI 


BSM_BUF_SIZE 


Name 
ве Ke [o [oo [s [os s [s e oo e os I 
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Field Name Type | Reset Description 
Value 


BUF0_ACT [31] R/W 1: buffer is active, 0: buffer is inactive; 
This bit can be set by software, and clear by 
hardware; 
(video should only use buff0, but for error 
conditions that buffer switch to buff1, both buff 
can be set to active ) 


BUF1_ACT [30 |RW |o — [|t:bufferis active, 0: buffer is inactive; 
[mee онов 
BSM BUF SIZE [21:0] 22'h3FFFFF | Bits stream size; unit : byte, 


8.5.4.6.2 BSM CFG1 


Description : BSM config1 register; 


|оха | BSM config1 register(reset 0х0000 0000) В5М СЕСІ 


Reserved OFFSET_ADDR 


OFFSET_ADDR 


Field Name Type | Reset Description 
Value 
DESTUFFING_EN д __ 1: De-stuffing enabled in decode mode; 


STARTCODE_CHK а 1: enable STARTCODE check mode for 
H264DEC е — 


Dag [21 я 2210 езш с address in stream buffer, unit: byte 


8.5.4.6.3 BSM_OPERATE 


Description : BSM operate register; 
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| Bit | зт [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ші <L—— 2 2 
пе | o | Ыт [LE 
| пеге: ë • | о | о | o | ЕМИ C C O ИРЕ 
| Bit [15 | та | 1з | 12 | 11! | ој 9 | 8 | 7 | 6 [ 85 | 4 | 3 2 то | 

и BYT | cou | asm | вѕм 


N USH 


Field Name Type | Reset Description 
Value 


[mea |o рана 


OPT_BITS [29:24] | R/W Number to be flushed, shown or written. Max 
value is 32 


ee a вам _ 
BYTE_ALIGN ІІ wo = Byte align bitstream 
COUNT_CLR а wo | Clear the counter of BSM 


BSM_CLR [1] WO Encode: Move data remain in data to external 
memeory; 
Decode: clear fifo; 


BSM_FLUSH Io [мо о | Remove n bits from bit stream. 


8.5.4.6.4 BSM_WDATA 


Description : BSM write data register; 


BSM write data register(reset 0x0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm PA 


BSM_WDATA 
м м 


BSM_WDATA 
Type 


ceee Е ЕЕ ЕЧ ЕШ ЕВС: e 0 8А 


Field Name Type | Reset | Description 
Value 
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PSM WDATA Пето [AW [о [ozor obe азотен — | 


8.5.4.6.5 BSM_RDATA 


Description : BSM read data register; 


СИСТИНА | msm RoTa] 
Се а |а ав а е е 2 |» [ж Га Га [18 [т [л] 
C | == T 


пук ООО ООО _____-____-._ 
КЕСТИ ЕСИ ЕСЕ ЕЕС ЕЕС ЕСЕТ ЕС ЕСА о 
ГИ a Е Ta Е СИЕ ЕТ ВЕЗЕТ ee 


BSM_RDATA 


BSM_RDATA 
w а 


Field Name Type | Reset | Description 
Value 


BSM_RDATA [31:0] во jo | 32 bit data to be add to the bit stream. 


8.5.4.6.6 TOTAL_BITS 


Description : Total bits register; 


Се To [= [= [ав е е е [ж] [= а [ж [з [в [т [№ 
ruwa 


Reserved TOTAL BITS 


-______-_ w 
| пеге:  ДҙДҙ ә  4.ЛДҘ;ҢШҢ6ҢҒНЕНИНЕНЕВЕНЕНЕНИН 
Lei И АЕНЕ imi 
[Name fs | 


TOTAL_BITS 


ва | Го С С С С ОС ОСЗ ОСЗ e ОС ОСИ e oo To 


Field Мате Type | Reset | Description 
Value 
[ | no |o аа 
BSM_RDATA [24:0] Rw |o | Total bits to be add to or removed from bit stream 


8.5.4.6.7 BSM_DBG0 
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Description : BSM debug 0 register; 


BSM debug0 register(reset 0х0000_0000) BSM_DBGO 


| ви |з | зо | 29 | 20 | 27 | 26 | 2s | 24 | 23 | 22 | 21 | 20 19 | 18 | dT 16, 


E 11 
BSM STATE Reserved 
кто EUN 
BSM 
BSM_SHIFT_REG Reserved Ex. ш Reserved BSM_FIFO_DEPTH 


| Туре | 


Field Мате Type | Reset | Description 
Value 


BSM_STATUS [31] Encoding: 1: Inactive, no left bits in BSM 
Decoding: 1: BSM is ready for SW operation 


выт [oz |2 [ми пл 


DATA_TRAN = 0: bsm is idle, clear action is enabled 
1: bsm is transferring data, bsm clear action is 
disabled 


[wes [w онно 
[SSM SAT AES пола но [0 | Tre it amoun ras been sited onal bam | 
С CC пъ 


DSTUFFING_LEFT_CNT О remained data cnt in (de-) stuffing module, unit 
Byte 


ра Fo esa 
BSM_BUF_SEL (1 [RO јо | Ping pong buffer select 
BSM FIFO DEPTH [30] |RO |o | Current depth of BSM fifo 


8.5.4.6.8 BSM DBG1 


Description : BSM debug! register; 
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са [9 9 [25 [2] 2 [25 [25 а Та [2 [= [9 [зэ [тв [зт [ | 
маме | == — 


Reserved 


Reserved 


== Pee oN 
Value 

x ora [Rofo [Rem | 

[STARTGODE FOUND па [no | (залови | 

[вам уов meo Ша [Ro | | DatavansreqesttoAPOM — — | 

төм пето EMPTY m [но |o |аввияяғоетруію | 


8.5.4.6.9 BSM_RDY 


Description : BSM ready register; 


[s [иконы — — — | — вино 
Cm [s Tw] ав е е е | |» [= [и [ж [з ет [ 
C | FT 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 
СЕБ 0) 


BSM_RDY 0:Software can't access BSM internal FIFO(it’s 
full/empty) 
When SW will read/write BSM fifo(access 0x08 
reg), this bit should be checked first 
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8.5.4.6.10 BSM_UEV_SEV_RD 
Description : BSM UEV SEV read register; 


ЕЕЕ ТСИ BSM.UEV-SEV-PD | 
са [= 9 [9 [2 [27 е [25 а Та а Га Гао | s [ e е 
ае [Re 


Reserved 


SEV | UEV 
= | RD | RD 


Field Name Type | Reset | Description 
Value 
[ists no o [ne SSC 
UESEV_ERR 2] |во fo | Error of UE or SE 
SEV_RD ІШ [RO Jo | Write 1 to start bsm to decode ЗЕ V syntax 
UEV_RD (0 во JO | Write 1 to start bsm to decode UE_V syntax 


8.5.4.6.11 BSM_UESEV_RDATA 
Description : BSM UESEV read data register; 


mas PSM VESEV ood data esinorfost 0000-0000) | PSM UESEV-RDATA 
са [9 9 [9 [2 [27 [25 [25 [2 [ [2 212 ее [ v [ | 
C 


UESEV_RDATA 
Ce ee - 
ДР a ПЕВА РИС | | Paes eae Eee 
ШІН ДЕСЕН ЕЛЕЦЕНЕ НЕШЕ EG ce I e Е РЕА |К 
m шаа 2 | 


UESEV_RDATA 


wef OSS 
пе В ОС ОС СО С СО ОСЗ e ОС ОС ОС e ОС ОС С 


Field Name Type | Reset | Description 
Value 


UESEV_RDATA [31:0] |RO |o | UEorSE value, signed int 
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8.5.4.6.12 DSTUF NUM 


Description : De-stuffing num register; 


са [э [= [= [m [z [2 [s [2 [в 2 е [ж ее [т [в 
"| 


Reserved 


Reserved DSTUF_NUM 


т” ИЕ - j 
L3 /ЕЕНЕНЕНЕНЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 

Value 
| es [Rofo [nes ^ — — 
DSTUF NUM [7:0] во |0 | De-stuffing byte number 


8.5.4.6.13 BSM_TOTAL_LEN 


Description : BSM total length register; 


OO [могет очен) | esm TOTAL LEN] 
са Г [9 | [2] 2] [5 [2 Та Гаа Га | е | v | 
ае esd 


Reserved BSM_TOTAL_LEN 
эе|ө 4 
a aS |S ISO EC Е Е ОВ Е ЕС Е ЕВС 


BSM_TOTAL_LEN 


ъ= ПИЕ __.____ 
Lo EEE ПН sue ПИ s 


Field Мате Type | Reset | Description 
Value 


— [21:0] 8 [Ro |° а Total len to next startcode In startcode check 
mode 


8.5.4.6.14 BSM_NET_LEN 


Description : BSM net length register; 
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O Гази попона regione йо оо Гази метте 
Са [s [9]2 [7 | | | [з | [ж [ш ее [в 
С r 


ti j 
Reset = ==  /ЕНЕБЕНЕШЕШЕШ 
ih s; P ЕРЕ 
[Name зм рр». | 


BSM МЕТ LEN 


Lam KENN 
пе В В ОС ОС С ОС ОС ОС ОС ОС ОС ОС О oe To) 


Field Name Type | Reset | Description 
Value 


[31:22] |RO |o [Reewed | [Reseved __ 0 з | 
— [21:0] Startcode check mode, net len inside total len 
Net len-total len-dstuf num-startcode len 


Manual mode read check register(reset 0x0000 0000) MM MODE RDY CHK 


|ж | 
in 
i G. G. 


Reserved 


m е Теһшеее 2 
Уаше 
ва [no ее | 
Мао овие ноу [п [но |o [indiate tne buferis eey | 
[PPa Peur mov [0 [Ro |o [indicate tne buferis end | 


8.6 GSP_LITE 
8.6.1 Overview 


8.6.2 Features 
@ Add Qos signal in AXI bus 
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Support input size: 8191x8191(clip picture); output size: 8191x8191. 

Support 2 layer alpha z-order(layer0) blending and color key,including 1 layer scaling and 1 
layer(YUV) and background . 

Support background layer fill depend on RGB register. 

Support LO YUV420-2p/YUV420-3p/RGB888/ARGB888/RGB565 input rotation 

No support scaling in LO RGB888/ARGB888/RGB565 input rotation mode 

Support scaling from 1/4 ~4 in yuv input rotation mode 

Support Layer1 register shadow. 

Need even pitch in clipping in YUV420 2p/3p image mode. 

Need even pitch in clipping in YUV422 2p image mode. 

Znum0/znum1 need configure to different 0/1 seperately whether LayerO/layer1 disable. 
Clip start/clip size/pitchx/heighx need 2pixel aligned in x/y direction when scaling 1/2 down 
sample mode 

Clip start/clip size/pitchx/heighx need 4pixel aligned in x/y direction when scaling 1/4 down 
sample mode 

Support 90,180 and 270 degree rotation, flip horizontal and flip vertical for blending/scaling output. 
Support configurable work mode for scaling and blending. 

= (LO+L1) scale 

= LO(scale)+L1 

No support RGB/alpha swap mod in input layerx pallet mode. 

Support clipping; 

Support one layer scaling from 1/16~4, vertical 4/6/8 tap, horizontal 4/6/8 tap in image layer. 
Support 1/2, 1/4 down sample in vertical/horizontal direction in image layer( LO). 

support OSD layer scaling from 1/4~4. 

Support alpha scaling. 

Support ARGB input scaling. 

Support 6 color space convert matrix for rgb to yuv in destination output. 

Support 6 color space convert matrix for yuv to rgb in LO input 

Support dithering RGB888 to RGB565; 

Support endian configures. 

Support under input mode in LayerO (image) layer: 


3-plane: YUV420 3p; YV12(YUV420 3p UV 16align), 
2-plane: YUV422, YUV420; 
1-plane: ARGB888, RGB888, RGB565 
Support under input mode in Layer1 (оза) layer: 
1-plane: ARGB888, RGB888, RGB565 
Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420,; 
1-plane: ARGB888, RGB888 (24bit/32bit), RGB565; 


Table 8-7 source/destination data formats 


Format Data Mapping(big endian) 
YUV422 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 V14 U14 


The U/V data is half of the Y data in horizontal. 
Data address should be half-word aligned,(include 2 pixels) 
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YUVA420 2p 
Y | [7:0] UV | [15:8] | [7:0] 
YO VO UO 
Y1 V2 U2 
Y2 V4 U4 
Y7 \14 |014 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV420_ 3p 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
Y3 Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[31:24] | [23:16] [15:8] [7:0] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
V7 V6 V5 V4 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
RGB888 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
А1 В1 G1 B1 
RGB565 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
R1 G1 B1 RO GO во 
R3 G3 B3 R2 G2 B2 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Byte1 Вуіе0 
00 Byte3 Byte2 Byte1 Вуед 
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01 Byte0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 Byte0 Byte1 
11 Byte1 Byte0 Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
mode Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
1 Byte3-0 Byte7-4 
RGB565 configure 
rgb565 mode 
000 RGB 
001 RBG 
010 GRB 
011 GBR 
100 BGR 
101 BRG 
ARGB 888 configure 
ARGB888 mode 
0 ARGB 
1 RGBA 
UV configure(2-plane) 
ARGB888 mode 
0 UV 
1 VU 


8.6.3 Signal description 


8.6.3.1 АХ! interface 


Main features: 


-  128-bit independent read and write data buses 
- synchronous interface to the GSP 
- Designed to support to 512MHz 


Table 8-8 AXI port description 


Signal Width Ще) Description Clock Domain 
Name 

AWID 4 OUT | Write client ID. clk_gsp 

AWADDR 32 OUT | Write address. clk_gsp 

AWLEN 4 OUT | Burst length (write). clk_gsp 

AWSIZE 3 OUT | Burst size (write). clk_gsp 

AWBURST | 2 OUT | Burst type (write). clk_gsp 
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Always set to INCR in GSP 
AWPROT OUT | Protection type (write). clk_gsp 
AWQOS OUT | WCH QOS clk_gsp 
AWVALID 1 OUT | Write address valid. clk_gsp 
AWREADY |1 IN Write address ready. clk_gsp 
WID 4 OUT | Write ID tag. clk_gsp 
WDATA 64 OUT | Write data. clk_gsp 
WSTRB 8 OUT | Write strobe (byte lane). clk_gsp 
WLAST 1 OUT | Write last. clk_gsp 
WVALID 1 OUT | Write valid. clk_gsp 
WREADY 1 IN Write ready. clk_gsp 
BREADY 1 OUT | Write response ready. clk_gsp 
BID 4 IN Response ID. clk_gsp 
BRESP 2 IN Write response. clk_gsp 
BVALID 1 IN Write response valid. clk_gsp 
ARID 5 OUT | Read address ID. clk_gsp 
ARADDR 32 OUT | Read address. clk_gsp 
ARLEN OUT | Burst length (read). clk_gsp 
ARSIZE OUT | Burst size (read). clk_gsp 
ARBURST OUT | Burst type (read). clk_gsp 
Always set to INCR in GSP 
ARQOS 4 OUT | RCH QOS clk_gsp 
ARPROT OUT | Protection type (read). clk_gsp 
ARVALID 1 OUT | Read address valid. clk_gsp 
ARREADY 1 IN Read address ready. clk_gsp 
RREADY 1 OUT | Read ready. clk_gsp 
RID 5 IN Read ID tag. clk_gsp 
RRESP 2 IN Read response. clk_gsp 
RDATA 64 IN Read data. clk_gsp 
RLAST 1 IN Read last. clk_gsp 
RVALID 1 IN Read valid. clk_gsp 
8.6.3.2 APB interface 


Table 8-9 APB port description 


V0.9 


Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT APB read data. clk_gsp 
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PSLVERR 1 OUT APB ERROR clk_gsp 
PENABLE 1 IN APB ENABLE clk_gsp 
PADDR 16 IN APB address bus. clk_gsp 
PSEL 1 IN Address decoded. clk_gsp 
PREADY 1 OUT APB transfer done. clk_gsp 
PWRITE 1 IN APB write. clk_gsp 
PWDATA 32 IN APB write data. clk_gsp 
PPROT 3 IN APB protect clk_gsp 
8.6.3.3 Miscellaneous Interface 


Table 8-10 GSP port description 


Signal Width | I/O Descripiton Clock Domain 
Name 
clk_gsp 1 IN GSP core clock. - 
reset_gsp 1 IN GSP core reset signal. clk_gsp 
int_gsp 1 OUT GSP interrupt signal. clk_gsp 
8.6.4 Function description 
8.6.4.1 Color Space Conversion 


3. Input Color Space Conversion 
e. ARGB888->PMARGB888 with block alpha 


(A,R,G,B) -»(block alpha*A, block alpha*A*R, block alpha*A*G, block alpha*A*B) 
f. РМАНСВ888-> PMARGB888 with block alpha 
(A,R,G,B) ->((A* block alpha),( block alpha *R),( block alpha *G),( block alpha*B)) 
g. RGB565-> ARGB888 
assign R[7:0] = (R[4:0], R[4:2];assign G[7:0] = {G[5:0],R[5:4]};assign B[7:0] = {B[4:0],B[4:2]}; 
h. YUV-> ARGB888 
- YUV422(YUV420) to YUV444 


As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left 
to right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal 
direction, up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) 


as follows: 
YUV422 YUV444 
І | І | І | | | | | | | | | 
line1 L — | | L 
| | | | | | | | | | | | | 
line2 - | | | Б 
Т І Т І Т І Т Т Т Т Т Т Т Т 
| | | І | 1 | | | | | | | | 
line — | + i i - 
L | = de ! ЕН LL 2o Fo p. 
lined — | 4 I | - 
Т І Т І Т І Т Т Т Т Т Т Т Т 
| 1 1 1 1 1 1 1 1 1 1 1 1 Џ 
| І І І І І І H І І І І І І І 
: Original UV Pixel : Duplicated UV Pixel 
Figure 8-60 Relationship between YUV422 and YUV444 
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YUV444 


ine1 


ine2 


ine3 


ine4 


: Original UV Pixel 


: Duplicated UV Pixel 


Figure 8-61 Relationship between YUV420 and YUV444 


GSP core only support RGB/ARGB888 data formats. So the YUV image data must be convert 
to RGB888 before blend. Before the YUV convert to RGB , YUV can be adjusted for special 
application, the adjustment and the conversion formula as below show: 


-BT601 normal: 


-BT2020 normal: 


V0.9 


Йй А 5743 Г 735052 + 2048 | 
4096 [Ya] 4096 
1410 2925 | | 554840 + 2048 
= 1 | Ua | + 
4096 4096 4096 
я 7258 á | Va | - 929038 + 2048 
| 4096 | 4096 
| 4769 А 6537 [ – 913087 + 2048 
4096 4096 Гуа | 4096 
4769 1605 3330 | У | 555316 + 2048 
= a + 
4096 4096 4096 || | 4096 
4769 8263 А | Va | - 1133920 + 2048 
| 4096 4096 | 4096 
E ч 6450 Г- 825649 + 2048 | 
4096 [Ya] 4096 
767 1917 | | 343644 + 2048 
= 1 | Ua | + 
4096 4096 4096 
ШЕК , | уа | | -972869 + 2048 
| 4096 | 4096 
Г 4769 А 7343 Г- 1016222 + 2048 | 
4096 4096 [Ya] 4096 
4769 873 2183 | " | 314893 + 2048 
= а і 
4096 4096 4096 || | 4096 
4769 8652 А | Va | – 1183816 + 2048 
| 4096 4096 | 4096 
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P К 6040 | Г- 773115 + 2048 | 
ГА | 4096 [Ya] 4096 
| | 674 2340 || | 385827 + 2048 
| G | = |1 | Ua | + 
4096 4096 4096 
[в | , 7706 | | Уа | | — 986395 + 2048 
| 4096 | | 4096 
- ВТ2020 гедисе: 
Г 4769 А 6876 | Г – 956418 + 2048 
[R] | 4096 4096 [Ya] 4096 
| | | 4769 767 2664 || | 362913 + 2048 
| е = he |” wee. 
4096 4096 4096 4096 
[в | 4769 8773 Е | Va | - 1199215 + 2048 
| 4096 4096 | | 4096 


4. Output Color Space Conversion 
с. RGB(ARGB888/PMARGB888) to YUV 


Convert RGB888 to YUV444. The conversion formula as below shows: 
-BT601 normal: 


1225 2404 467 |] [ 2048 
[Y] 4096 4096 40906 [R] 4096 
| | 691 1357 2048 | | 1526336 
tul n № | 7 
4096 4096 4096 4096 
|v | 2048 1715 333 |в | 526336 
| 4096 4096 4096 | | 4096 
- BT601 reduce: 
Г 1052 2065 401 1 [ 67584 
ГУ | 4096 4096 4096 [R] 4096 
NN 607 1192 1799 | | 1526336 
% 4 Бе 
4096 4096 4096 4096 
[у | 1799 1506 293 [В| | 526336 
| 4096 4096 4096 | | 4096 
-BT709 normal: 
[ 871 2929 296 | Г 2048 
ва 4096 4096 4096 [к] 4096 
| | 469 1579 2048 | | | 526336 
Шы i 
4096 4096 4096 4096 
[У | 2048 1860 188 || B] | 526336 
| 4096 4096 4096 | | 4096 
- ВТ709 гедисе: 
Г 748 2516 254 | Г 67584 
ГУ | 4096 4096 4096 [R] 4096 
| | 412 1387 1799 | | 1526336 
[^ = БИБ 
4096 4096 4096 4096 
|v | 1799 1634 165 |В | 526336 
| 4096 4096 4096 | | 4096 
-BT2020 normal: 
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1076 2777 243 Г 2048 | 

ГУ ] 4096 4096 4096 [к] 4096 
| | 572 1476 2048 | | 526336 

Ша ІЗ 
4096 4096 4096 4096 
[у | 2048 1883 165 [В| | 526336 
| 4096 4096 4096 | | 4096 

- ВТ2020 гедисе: 

Г 924 2385 209 ] Г 67584 
ГУ | 4096 4096 4096 ТА] 4096 
Е | 502 1297 1799 | | 1526336 

ШЕ |] 
4096 4096 4096 4096 
|v | 1799 1654 145 |В | 526336 
| 4096 4096 4096 | | 4096 


d. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : rgo565={r[7:3],g[7:2],b[7:3]}; 


8.6.4.2 Dithering 
When converse RGB888 to RGB565, using dithering. Dithering data flow is show as Figure 3 


Dither Matrix T ~y 


Rig Comparator R 


Dither Matrix T | у 
RGB565 


RGB888 Gi | Comparator 


Dither Matrix T 


| Big Comparator B 


Figure 8-62 Dithering data flow 


4. В dithering 
Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 
[0 4 0 5| 
| 6 2 7 3 | 
lt 5 1 4] 


|8 3 6 2] 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is 
the lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in 
the threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, 
Ri[7:3] remains its initial value. The output result Ro[4:0] is equal with Ri[7:3]. The next pixel in same 
row does the same processing. In the row direction of image pixel array, Column exchange should be 
done after every four pixel processed. Also namely, the first column move to the fourth column, the 
rest three columns move forward one by one in order(1->4,2->1,3->2,4->3). After finish four times 
column exchange, reverse the present threshold matrix, then do the column exchange continually. In 
the column direction of image pixel array, row exchange should be done after every four pixel line 
processed. After finish four times row exchange, reverse the present threshold matrix, then do the row 
exchange continually. The method is same as column exchange described above. 
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01410540510 о61 86 80 
612171312171316 4253 2 314 
1151114 |5 |1 14 | 1 0171116 7 6/0 
8|31(|61|2 |3 |6 |2 |8 51314123 2/5 
6 2 7 3 ЕБ 31 6| 2 74 2 5 3 2 314 
1151 | 4 ЕЕЕ 415107167 6| 0 
8 | 3 | 6 | 2 5 2836415 342 3 2 9 
0141015141015 | 0 5040106 1 8 6 80 
ПЕ БӘЛІШ ЕЕ 4 514 | 1 | 5 | 1 ИЕ 
83612 2 31218131645 314 2 
0|4|0 5 5 4504 0061 8 
6121713 3 213 612 | 744 2 5 13 
3 2 |8 2 3213815916 3 2/5 
4 510 5 4510410 6 в 0 
2 316 3 2 | 2 | = || 7 2 314 
5 4 |1 4 5 || 1) 1S [3 7 6 0 
0161 | в 16 тт в јо 6 04054 5! 0 
4121513|2 53 |4 2 62732 8116 
0171167 (1 |6 |0 7 115111415 да 
51314|213 | 4 |2 |5 3 83623 218 
4 |2 | 5 | з И 6 2 7 3 216 
017 |1 | в ранния 1151114 Ë 4 |1 
5 |3 |4 |213 |4 |2 |5 83623 218 
о 16 | 1 |в 16 | 1 18 0 040514 E || | 
Figure 8-63 matrix Т change 
5. Gdithering 
Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


[o 2] 


Би 


Gi[7:0] is separated to two parts.The first part is the higher five bits Gi[7:2] and the second part is 
the lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the corresponding 
element in the threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 
1. Otherwise, Gi[7:2] remains its initial value. The output result Go[5:0] is equal withGi[7:2]. Matrix 
same as H. 


6. Bdithering 
The method is same as R dithering described above. 


8.6.4.3 Blending & Color Key 

Support image and OSD alpha blending and color key. 
3. Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 
If (pixel data == color key) Alpha = 8'hO;RGB = 2410; 
else Alpha = block арпа“ pixel alpha; 
4. 4layers blending: 

Support 2 layer blending,as figure 5: 


Blend2 
Blend1 


Figure 8-64 Blending Architecture Diagram 
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Top 1(Layer1): (A1,R1,G1,B1)--PMARGB; OSD 
Bottom layer(LayerO) : (A0, RO, GO, В0)-- --PMARGB;IMAGE 
L1: (a1,r1,g1,b1)--PMARGB; 
L2: (a2, r2, g2, b2)-- --PMARGB; 
d. ARGB888->PMARGB888 with block alpha: 
(A,R,G,B) ->((A*block_alpha),(A*block_alpha*R),(A*block_alpha *G),(A*block alpha*B)) ; 
e. PMARGB888->PMARGB888 with block alpha: 
(A,R,G,B) -»((A*block alpha),(block alpha*R),(block alpha *G),(block alpha*B)) ; 
f. Blend process 
а = A0 + A1 - АО * A1;r = (1 —A1) * RO + R1;g = (1—A1) *GO + G1;b = (1 — A1) * ВО + B1; 


8.6.4.4 Clipping 
Support layer clipping. In fetch data phase, GSP trim specified data part from original image. 


Layer pitch 
4 yer p 
Layer clip start 


" Layer clip width " 


> 


Layer_clip_heigth 


Original image 


Figure 8-65 Clipping Architecture Diagram 


8.6.4.5 Rotation 


Support 90°,180° and 270 ?rotation and mirror in blending /scaling output. The image апа OSD 
data stored in memory is linear in 0 degree rotation. Block is process unit in GSP. 


180? 270? 


0?4- mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 8-66 Rotation Diagram 


In output stage, output sequence should be block by block linearly, as arrow diagram showed in 
figure (7.a.1~7.h.1), and in each block, pixel out sequence should be same as stored sequence as 
arrow diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In rot buffering stage, pixel buffering sequence should be row by row after rotated or mirrored in a 
block as arrow diagram showed in figure (7.a.3~7.h.3). 
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=> In Вп-1 2 Ы . 
BO в: в2 *.—-FBn2 |Ва-1 . M In Bn-1 
== = 1 > 1 2.» . . 
= > РО pl p2_- p31 pO pl р2 _ - р31 k 1 1 
Bn | Bnel| В| e e • | p2n2 |B2n- Е у Pu Жо рїї -Pa80 
2 E а=. E = 2 Е 2|-- 
p32 p63 p32 p63 B3n-1| B3n-2 ° ° ° ,|Bns2.B2n*I | Bon 
B2n | В2п+1 | B2n+2| * e • | B3n-2 |B3n- EM ——— 
- ст = === 31 T° EI. EX 
з 6 Я === B2n-1| B2n-2 * ° ° _| ванг-|- ве | Bn pas m рб: m P- 
* . . ` Право 5 ШТІ 5 5 ut : 
е Е ju E. ва = 32| БРИТ 0 p2 pl pO 
е E x dil B2 | в во 


а.1: block out sequence in GSP 2.2: pixel out sequence — a3: pixel rot buffer sequence сл: block out sequence in GSP ©.2: pixel out sequence — c.3: pixel rot buffer sequence 


(0 degree rot) (0 degree rot) (о degree rot) (180 degree rot) (180 degree rot) (180 degree rot) 


a: 0 degree rotation с: 180 degree rotation 


. . --- In Вп-1 
| . Bn-l] Ва |-*-*. * B2 | ві | во 
* 2 ые == ну > о ри 
2 . . 32 4 GTE 1 | ро pl p2_- pal 1 [p3t-. p2 pl po 
B2n-l B2n-2| * * * Bn+2 Ва! | Bn -7 та 
n 2 № 24 3 
p32 p63 p63 p32 
-2 |B3n- 
B2n |B2n+1 | Вама | | | B3n-2 Bàn IB3n-l| Bin2| * * * [B2n+2 | B2n+1 | B2n 
== > 2 
Barti" B2n-2 |В2п- . . 5 > 3 
Bn Ва+ |" Bn. РА 'n-2 |B2n- 1 я Е 2480. р511 42 
= и % . 
во | ві во Bn2 Bn-l 
е.1: block out sequence in GSP е2: pixel out sequence e.3: pixel rot buffer sequence g.1: block out sequence in GSP #2: pixel out sequence |  g.3: pixel rot buffer sequence 
(0 degree rot + mirror) (0 degree rot +mirror) (0 degree rot + mirror) (180 degree rot + mirror) (180 degree rot+mirror) (180 degree rot + mirror) 
e: 0 degree rotation + mirror (mirror axis : horizontal line) g: 180 degree rotation + mirror (mirror axis : horizontal line) 
Assai АВопе|ВЗи1 | e e • • e o []B2n || Bn | во 
t | \ 
\ 1 \ 
Вп-2 | B2n-2| B3n-2 
t ИЕ bosi | (в 
\ In Вп-1 л 
2 И о ... во | | B2 
\ 2 Е In Bn-1 
1 рЗр6З p511 3.45. 15 . . pasa р32 Во p480^ 232, ро 
Уй 2 2 \ ` 1 . scie ^ 
B2 | Bn+2 | B2n+2 130 | рез. p510 е р481 p33 pl p481 p3á | pl 
| А T T mam 2. / 
ннн ро \ p32 p480| B3n-2 р511 p63 Bi p511 p63 Трап 
| ... 102 32 1 2 32 102 15 16 1 2 5 16 
во |! Ва | B2n ° ° ° Уз 


b.1: block out sequence in GSP b.2: pixel out sequence b.3: pixel rot buffer sequence 4.1: block out sequence in GSP 4.2: pixel out sequence 4.3: pixel rot buffer sequence 


(90 degree rot) (90 degree rot ) (90 degree rot) (270 degree rot) (270 degree rot) (270 degree rot) 


b:90 degree rotation d:270 degree rotation 


=] mu фз -1 | v TE 
во | Bn | Въ ите = Бъ he 
EE ... 7 | 
T^ > Ez | B2n-2 | |Ва-2 
Bl |Вп+1 |B2nel 
B2 | Bn+2 | B2n+2 „# ||! | в In Bn-1 
In Bn-1 eres 26; et DI = 
Б : жй T 511 p63 р31 
. ë . 1 [p0 paz 480) 0) p32 т 1 32 | 980 рбір p511 p63 ірзі 
Е Е — Y ШЕ В2п+2 | Ва | | B2 m \ Ç 
. = 1 1 К не | ; 
E - Т 1 2 - p$: ` у 
р30 p62 p510] p30 | p62 р510 ! ! 2 ee кой p481 p33 | pi 
SE a р Вдп+1 | |Bne1 | B1 1 | paso p pO 255 allel 
Bn-2 | B2n-2 | B3n-2 32 | P31 p63 psil p31 Vp63 р511| p p32 
... те = ! i ED 31 32 12 3 3 
^ S 2 B во 
Вп-1 |B2n-1 | B3n-1 EM Da e 
f.1: block out sequence in GSP 1.2: pixel ош sequence. ЇЗ: pixel rot buffer sequence h.1: block out sequence in GSP h.2: pixel out sequence h.3: pixel rot buffer sequence 
(90 degree rot+ mirror) (90 degree rot + mirror) (90 degree rot+ mirror) (270 degree rot + mirror) (270 degree rot+mirror) (270 degree rot + mirror) 
f: 90 degree rotation + mirror (mirror axis : horizontal line) h:270 degree rotation+ mirror (mirror axis : horizontal line) 


Figure 8-67 data flow in Rotation/Mirror 


8.6.5 Control registers 


8.6.5.1 Memory map 
ARM base address: 0x20A0_ 0000 


Name Description 


GSP_GLB_CFG Include GSP global controller ,axi read configure 


GSP_INT 


Interrupt status, Interrupt enable, Interrupt clr, 
Interrupt raw 


NULL 
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NULL 
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NULL 


NULL 


GSP_MOD_CFG 


Include GSP mode configures. 


GSP_SECURE_CFG 


Include gsp secure mode configure. 


Destination reg 


DES_DATA_CFG 


Include Data format of destination image 


DES_Y_ADDR 


Base address of Y (RGB) work plane. 


DES_U_ADDR 


Base address of UV (2-plane), U(3-plane) 


DES_V_ADDR 


Base address of V (3-plane) 


DES_PITCH 


Width of work plane. 


BACK_RGB 


Background layer argb value. 


DES_SCL_SIZE1 


Scaling size1 in destination plane. 


NULL 


WORK_AREA_SIZE1 


Work areal source/destination size 


WORK_AREA_XY1 


Work агеа1 source/destination Start 
position(X, Y) 


WORK_AREA_SIZE2 


Work area2 source size 


WORK_AREA_SXY2 


Work агеа1 source Start position(X, Y) 


WORK_AREA_DXY2 


Work агеа1 destination Start position(X, Y) 


NULL 


NULL 


NULL 


LAYERO 


LAYERO_CFG 


Include data format,color-key enable,data endian 


LAYERO_Y_ADDR 


Y or RGB data base address. 


LAYERO_U_ADDR 


UV (2p) or U (3p) data base address. 


LAYERO_V_ADDR 


V (3-plane) data base address. 


V0.9 
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Start position(X,Y) of source clip image.(Layer0) 


LAYERO_CLIP_SIZE 


Size of source clip image.(width/height) 


LAYERO_DES_START 


Start position(X, Y) in work plane. 


LAYERO_PALLET_RGB 


Constant pallet RGB in LayerO 


LAYERO CK 


Color-key and block alpha of Layer0. 


NULL 


NULL 


NULL 


NULL 


NULL 


NULL 


LAYER1 


LAYER1_CFG 


Include data format,color-key enable,data endian 


LAYER1_R_ADDR 


Y or RGB data base address. 


LAYER1_PITCH 


Width of original image.(LayerO) 


LAYER1 CLIP. START 


Start position(X, Y) of source clip image.(LayerO) 


LAYER1 CLIP. SIZE 


Size of source clip image.(width/height) 


LAYER1 DES START 


Start position(X, Y) in work plane. 


LAYER1 PALLET RGB 


Constant pallet RGB in Layer1 


LAYER1 CK 


Color-key and block alpha of Layer1. 


SHADOW 


LAYER1 


SLAYER1 CFG 


Include data format,color-key enable,data endian 


SLAYER1 R ADDR 


RGB data base address 


SLAYER1. PITCH 


Width of original image. 


SLAYER1 CLIP. START 


Start position(X, Y) of source clip image. 


SLAYER1 CLIP SIZE 


Size of source clip image. (width/height) 


SLAYER1 DES. START 


Start position(X, Y) in work plane 


SLAYER1 PALLET RGB 


Constant pallet RGB in Layer1 


SLAYER1 CK 
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GSP DEBUG 


GSP_IP_REV GSP IP revsion information 


GSP AXI STS GSP AXI information 


GSP DEBUG CFG GSP debug control . 


GSP DEBUG! GSP debug information. 


NULL 


GSP DEBUGS3 Module inner information 


SPARE GATE 


NULL 


CFG 


MMU INT MMU Interrupt status, MMU Interrupt enable, 
MMU Interrupt clr, MMU Interrupt raw 


MMU_CFG MMU enable 


MMU_CLR MMU TLB update clear 


MMU_FIRST_VPN MMU first VPN 


MMU_RANGE_VPN MMU range of VPN 


MMU_FIRST_PPN MMU first PPN 


MMU_DEFAULT_PPN MMU default PPN for exception 


MMU_OUT_OF_RANGE_VA_RCH | MMU first error VA in RCH out of VPN 


MMU_OUT_OF_RANGE_VA_WCH | MMU first error VA in WCH out of VPN 


MMU NOVALID VA RCH MMU first error VA in RCH for invalid VPN 


MMU NOVALID VA WCH MMU first error VA in WCH for invalid VPN 


MMU NOPASS VA RCH MMU first error VA in RCH for unsecurity space 


MMU NOPASS VA WCH MMU first error VA in WCH for unsecurity space 


MMU MISS CNT MMU miss rate counter 


MMU ARQOS CFG MMU argos for read pagetable from ddr 


MMU IP REV MMU IP revsion information 


MMU MIN PPNO MMU mini ppnO 


MMU PPN RANGEO PPN гапде0 
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MMU_MIN_PPN1 MMU mini ррп1 


ММО PPN RANGE!1 PPN гапде1 


MMU PAOR VPN ADDR RD MMU first error VA in RCH out of PPN 


MMU PAOR VPN ADDR WR MMU first error VA in WCH out of PPN 


MMU PAOR PPN ADDR RD MMU first error PA in RCH out of PPN 


MMU PAOR PPN ADDR WR MMU first error PA in WCH out of PPN 


MMU REG AU MANAGE mmu register authority manage 


SCALING1 COEF TABLE 


HORIZONTAL COEF TABLE (72X16) 


HOR COEF 1 12 


Тар 1 & tap 2 of group in horizontal coefficient 
table 


HOR COEF 1 34 


Тар З 8 tap 4 of group in horizontal coefficient 
table 


HOR COEF 1 56 


Tap 5 & tap 6 of group in horizontal coefficient 
table 


HOR COEF 1 78 


Tap 7 & tap 8 of group in horizontal coefficient 
table 


HOR COEF 2 12 


Tap 1 & tap 2 of group2 in horizontal coefficient 
table 


HOR COEF 2 34 


Tap 3 & tap 4 of group2 in horizontal coefficient 
table 


HOR COEF 2 56 


Tap 5 & tap 6 of group2 in horizontal coefficient 
table 


HOR COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient 
table 


НОВ COEF 3 12 


Tap 1 & tap 2 of group3 in horizontal coefficient 
table 


HOR COEF 3 34 


Tap 3 & tap 4 of group3 in horizontal coefficient 
table 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient 
table 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient 
table 


HOR COEF 4 12 
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Tap 3 & tap 4 of group4 in horizontal coefficient 
table 


HOR СОЕҒ 4 56 


Tap 5 & tap 6 of group4 іп horizontal coefficient 
table 


НОВ COEF 4 78 


Тар 7 & tap 8 of group4 in horizontal coefficient 
table 


HOR_COEF_5_12 


Тар 1 & tap 2 of дгоир5 in horizontal coefficient 
table 


HOR COEF 5 34 


Tap 3 & tap 4 of дгоир5 in horizontal coefficient 
table 


HOR COEF 5 56 


Тар 5 8 tap 6 of дгоир5 in horizontal coefficient 
table 


HOR COEF 5 78 


Tap 7 8 tap 8 of groupb5 in horizontal coefficient 
table 


HOR COEF 6 12 


Tap 1 & tap 2 of group6 in horizontal coefficient 
table 


HOR COEF 6 34 


Tap З & tap 4 of group6 in horizontal coefficient 
table 


HOR COEF 6 56 


Tap 5 & tap 6 of group6 in horizontal coefficient 
table 


HOR COEF 6 78 


Tap 7 & tap 8 of group6 in horizontal coefficient 
table 


HOR COEF 7 12 


Тар 1 & tap 2 of group? in horizontal coefficient 
table 


HOR COEF 7 34 


Тар З 8 tap 4 of group? in horizontal coefficient 
table 


HOR COEF 7 56 


Tap 5 8 tap 6 of group? in horizontal coefficient 
table 


HOR COEF 7 78 


Tap 7 8 tap 8 of group? in horizontal coefficient 
table 


HOR COEF 8 12 


Tap 1 & tap 2 of group8 in horizontal coefficient 
table 


HOR COEF 8 34 


Tap 3 & tap 4 of group8 in horizontal coefficient 
table 


HOR COEF 8 56 


Tap 5 & tap 6 of group8 in horizontal coefficient 
table 


HOR COEF 8 78 
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Тар 1 & tap 2 of group9 in horizontal coefficient 
table 


НОВ СОЕҒ 9 34 


Тар З & tap 4 of group9 in horizontal coefficient 
table 


HOR_COEF_9_56 


Тар 5 8 tap 6 of group9 in horizontal coefficient 
table 


НОВ COEF 9 78 


Тар 7 & tap 8 of group9 in horizontal coefficient 
table 


HOR_COEF_10_12 


Tap 1 & tap 2 of group10 in horizontal coefficient 
table 


HOR_COEF_10_34 


Tap 3 & tap 4 of group10 in horizontal coefficient 
table 


HOR_COEF_10_56 


Tap 5 & tap 6 of group10 in horizontal coefficient 
table 


HOR_COEF_10_78 


Tap 7 & tap 8 of group10 in horizontal coefficient 
table 


HOR_COEF_11_12 


Тар 1 8 tap 2 of group11 in horizontal coefficient 
table 


НОВ СОЕЕ 11 34 


Тар 3 & tap 4 of group11 in horizontal coefficient 
table 


HOR_COEF_11_56 


Tap 5 & tap 6 of group11 in horizontal coefficient 
table 


HOR_COEF_11_78 


Tap 7 & tap 8 of group11 in horizontal coefficient 
table 


HOR_COEF_12_12 


Тар 1 & tap 2 of group12 in horizontal coefficient 
table 


HOR_COEF_12_34 


Tap 3 & tap 4 of group12 in horizontal coefficient 
table 


HOR_COEF_12_56 


Tap 5 & tap 6 of group12 in horizontal coefficient 
table 


HOR_COEF_12_78 


Tap 7 & tap 8 of group12 in horizontal coefficient 
table 


HOR_COEF_13_12 


Tap 1 & tap 2 of group13 in horizontal coefficient 
table 


HOR_COEF_13_34 


Tap 3 & tap 4 of group13 in horizontal coefficient 
table 


HOR_COEF_13_56 


Tap 5 & tap 6 of group13 in horizontal coefficient 
table 
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Tap 7 & tap 8 of group13 in horizontal coefficient 
table 


HOR_COEF_14_12 


Тар 1 & tap 2 of group14 in horizontal coefficient 
table 


HOR_COEF_14_34 


Тар 3 8 tap 4 of group14 in horizontal coefficient 
table 


HOR_COEF_14_56 


Тар 5 8 tap 6 of group14 in horizontal coefficient 
table 


HOR COEF 14 78 


Tap 7 & tap 8 of group14 in horizontal coefficient 
table 


HOR COEF 15 12 


Tap 1 & tap 2 of group15 in horizontal coefficient 
table 


HOR COEF 15 34 


Tap 3 & tap 4 of group15 in horizontal coefficient 
table 


HOR COEF 15 56 


Tap 5 & tap 6 of group15 in horizontal coefficient 
table 


HOR COEF 15 78 


Tap 7 & tap 8 of group15 in horizontal coefficient 
table 


HOR COEF 16 12 


Tap 1 & tap 2 of group16 in horizontal coefficient 
table 


HOR COEF 16 34 


Tap 3 & tap 4 of group16 in horizontal coefficient 
table 


HOR COEF 16 56 


Tap 5 & tap 6 of group16 in horizontal coefficient 
table 


НОВ СОЕҒ 16 78 


Tap 7 & tap 8 of group16 in horizontal coefficient 
table 


VERTICAL COEF 


TABLE (72x16) 


VER COEF 1 12 


Тар 1 & tap 2 of group in vertical coefficient 
table 


VER COEF 1 34 


Тар З 8 tap 4 of group1 in vertical coefficient 
table 


VER COEF 1 56 


Tap 5 & tap 6 of дгоир1 in vertical coefficient 
table 


VER COEF 1 78 


Tap 7 & tap 8 of дгоир1 in vertical coefficient 
table 


VER COEF 2 12 


Tap 1 & tap 2 of group2 in vertical coefficient 
table 


VER COEF 2 34 


Tap 3 & tap 4 of group2 in vertical coefficient 
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table 


VER_COEF_2_56 


Tap 5 & tap 6 of group2 in vertical coefficient 
table 


VER_COEF_2_78 


Tap 7 & tap 8 of group2 in vertical coefficient 
table 


МЕН СОЕЕ 3 12 


Тар 1 & tap 2 of group3 in vertical coefficient 
table 


МЕН СОЕЕ 3 34 


Тар 3 8 tap 4 of group3 in vertical coefficient 
table 


VER_COEF_3_56 


Tap 5 8 tap 6 of group3 in vertical coefficient 
table 


VER_COEF_3_78 


Тар 7 8 tap 8 of group3 in vertical coefficient 
table 


МЕН СОЕЕ 4 12 


Тар 1 & tap 2 of group4 in vertical coefficient 
table 


МЕН СОЕЕ 4 34 


Тар 3 & tap 4 of group4 in vertical coefficient 
table 


VER COEF 4 56 


Tap 5 & tap 6 of group4 in vertical coefficient 
table 


VER COEF 4 78 


Tap 7 & tap 8 of group4 in vertical coefficient 
table 


VER COEF 5 12 


Тар 1 8 tap 2 of groupb in vertical coefficient 
table 


VER COEF 5 34 


Тар З 8 tap 4 of groupb in vertical coefficient 
table 


VER СОЕЕ 5 56 


Тар 5 8 tap 6 of groupb in vertical coefficient 
table 


VER COEF 5 78 


Тар 7 8 tap 8 of groupb in vertical coefficient 
table 


VER COEF 6 12 


Tap 1 & tap 2 of group6 in vertical coefficient 
table 


VER COEF 6 34 


Тар З 8 tap 4 of group6 in vertical coefficient 
table 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient 
table 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient 
table 


VER COEF 7 12 
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VER_COEF_7_34 Tap 3 & tap 4 of group7 in vertical coefficient 
table 


VER_COEF_7_56 Tap 5 8 tap 6 of group? in vertical coefficient 
table 


VER COEF 7 78 Tap 7 8 tap 8 of group? in vertical coefficient 
table 


VER COEF 8 12 Tap 1 & tap 2 of group8 in vertical coefficient 
table 


VER COEF 8 34 Tap 3 & tap 4 of group8 in vertical coefficient 
table 


VER COEF 8 56 Tap 5 & tap 6 of group8 in vertical coefficient 
table 


VER COEF 8 78 Tap 7 & tap 8 of group8 in vertical coefficient 
table 


VER COEF 9 12 Тар 1 & tap 2 of group9 in vertical coefficient 
table 


VER COEF 9 34 Tap 3 & tap 4 of group9 in vertical coefficient 
table 


VER COEF 9 56 Tap 5 & tap 6 of group9 in vertical coefficient 
table 


VER COEF 9 78 Tap 7 & tap 8 of group9 in vertical coefficient 
table 


VER COEF 10 12 Tap 1 & tap 2 of group10 in vertical coefficient 
table 


VER COEF 10 34 Tap 3 & tap 4 of group10 in vertical coefficient 
table 


VER COEF 10 56 Tap 5 & tap 6 of group10 in vertical coefficient 
table 


VER COEF 10 78 Tap 7 & tap 8 of group10 in vertical coefficient 
table 


VER COEF 11 12 Tap 1 & tap 2 of group11 in vertical coefficient 
table 


VER COEF 11 34 Tap 3 & tap 4 of group11 in vertical coefficient 
table 


VER COEF 11 56 Tap 5 & tap 6 of group11 in vertical coefficient 
table 


VER COEF 11 78 Tap 7 & tap 8 of group11 in vertical coefficient 
table 
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Ox3BO VER COEF 12 12 Tap 1 & tap 2 of group12 in vertical coefficient 
table 

Ox3B4 VER COEF 12 34 Tap 3 & tap 4 of group12 in vertical coefficient 
table 

0x3B8 VER_COEF_12_56 Tap 5 & tap 6 of group12 in vertical coefficient 
table 

Ox3BC VER COEF 12 78 Tap 7 & tap 8 of group12 in vertical coefficient 
table 

0x3C0 VER_COEF_13_12 Tap 1 8 tap 2 of group13 in vertical coefficient 
table 

0x3C4 VER_COEF_13_ 34 Tap 3 & tap 4 of group13 in vertical coefficient 
table 

0x3C8 VER_COEF_13_56 Tap 5 & tap 6 of group13 in vertical coefficient 
table 

0x3CC МЕВ СОЕЕ 13 78 Тар 7 & tap 8 of group13 in vertical coefficient 
table 

охзро VER_COEF_14 12 Тар 1 8 tap 2 of group14 in vertical coefficient 
table 

0х304 МЕН СОЕЕ 14 34 Тар З 8 tap 4 of group14 in vertical coefficient 
table 

Ox3D8 VER COEF 14 56 Tap 5 & tap 6 of group14 in vertical coefficient 
table 

Ox3DC VER COEF 14 78 Tap 7 & tap 8 of group14 in vertical coefficient 
table 

ОХЗЕО VER COEF 15 12 Tap 1 & tap 2 of group15 in vertical coefficient 
table 

ОХЗЕ4 VER СОЕЕ 15 34 Тар 3 & tap 4 of group15 in vertical coefficient 
table 

Ox3E8 VER COEF 15 56 Tap 5 & tap 6 of group15 in vertical coefficient 
table 

OxSEC VER COEF 15 78 Tap 7 & tap 8 of group15 in vertical coefficient 
table 

Ox3F0 VER COEF 16 12 Tap 1 & tap 2 of group16 in vertical coefficient 
table 

Ox3F4 VER COEF 16 34 Tap 3 & tap 4 of group16 in vertical coefficient 
table 

Ox3F8 VER COEF 16 56 Tap 5 & tap 6 of group16 in vertical coefficient 


V0.9 


table 
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Ox3FC VER_COEF_16_78 Tap 7 & tap 8 of group16 in vertical coefficient 
table 


8.6.5.2 Register description 


8.6.5.2.1 GSP_GLB_CFG 


Description : Control register of GSP .The format is defined in table below. 


0x0000 GSP global Register Info (32’h0000_0000) GSP_GLB_CFG 


| ви | 31 | 30 | 29 | 28 | 27 | 26 
| Name | = GAP_WB 


k ИЕН ee ees 
е СУ С СОС САС ОС С С EEA 
ШЕЛ ЕЛ t2 іт (10 9 | 8 LT [6 | 5| 4 з 2 1 0| 


ЕВА CODE +i Reserved 


Field Name Type | Reset | Description 
Value 
GAP_RB [31:24] | RW | 810 GSP clk number of AXI read burst interval. 
(x256clk) 


GAP_WB [23:16] | АЛУ | 810 GSP clk number of AXI write burst interval. 
(x256clk) 

ACLK FORCE EN | [15] RAW |1'hO gsp axi core clk force en; 
1: force enable; 0: auto enable 


GCLK FORCE EN | [14] gsp clk force en: 1: force enable; 0: auto enable 


ERR CODE [13:9] 510 Error type 

0:no error 

1: scale output/input size error 
: scaling zoom error / vtap configure error. 
: destination error in cfg reserve value 
: destination pitch error 
: workarea size error 
: LayerO cfg reserve error 
: Layer cfg reserve error 
: Layer input clip size error 

9: Layer1 input clip size error 

10: LayerO pitch zero error 

11: Layer1 pitch zero error 
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12: Гауег0 clip situation error 

13: Layer1 clip situation error 

14: LayerO output situation error 
15: Layer1 output situation error. 
16: LayerO ~ Layer1 all no enable 
17: znum error 


ERR FLG 110 registers configure error flag 
1: error ; = по еггог 


— ee Busy indicator E ре чая 
GSP_RUN ЕЕ Write 1 to start GSP blending. 


8.6.5.2.2 GSP_INT 


Description : Control register of GSP .The format is defined in table below. 


0x0004 GSP interrupt Info (327Һ0000 0000) GSP_INT 


Reserved Р Reserved 


Value 

[ в [mo |o |њема ___________| 
INT_GERR_STS [25] во |190 | gsp error Interrupt status 
INT_GSP_STS [24] во |190 | gsp Interrupt status 

[ Деви [но [en |в 
INT_GERR_CLR [17] gsp error interrupt clear signal , (mode2) 
INT_GSP_CLR [16] gsp interrupt clear signal, (mode1/2) 

|________| зло јао [em ава 
INT_GERR_EN gj | Rw io | Interrupt gsp error enable :0 - mask; 1 - enable; 
INT_GSP_EN ig) [Rw | tho | Interrupt gsp enable :0 - mask; 1 - enable; 

[ va [m [se ОИ 
INT СЕНН RAW ІШ |во [tho | gsp error raw Interrupt 
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8.6.5.2.3 GSP_MOD_CFG 
Description : GSP mode Control register of GSP .The format is defined in table below. 


0x0018 GSP MOD Control Register (3210180 7110) GSP_MOD_CFG 


[ Bit_| 91 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 | 
| Нате ER 


Reserved BLK_TIMER 


Field Name DP Reset Description 
Value 


BLK TIMER = 16 | RW ка 118 | gsp_clk number used for Block 16x16(pixel) 
blk_timer=12ms*freq_gsp *256/(des_pitch*des_height) 
example: 

3. Freq_gsp=512M,des_pitch=’d2560,des_height='d160 
0, 
default value:13'h180(512M/12ms) 

4. Ред gsp-307M,des pitch-'d1280,des height-'d720, 
default value:13'h3ff(307M/12ms) 

Note: only configure by APB 


ARQOSH [15:12 | RW | 4h7 RCH Qos high level value 
| 


ARQOSL [11:8] RCH Qos low level value 
AWQOS WCH Qos value 


PMARGB E | [8] RW | t'hO Whether convert ARGB888 to PMARGB888 or reserve 
N original mode 
1: enable; 0 : disable. 


SCALE1 EN | [1] RAV | 10 LayerO Scaling enable control 
0 - disable; 1 - enable; 
RUN_MOD RAN | 10 GSP run mode: 
0- LO/L1 scaling before blending; 
1- OSD blending before scaling. 


8.6.5.2.4 GSP_SECURE_CFG 
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Description : GSP secure mode Control register .The format is defined in table below. 


|0x00010 —— GSP SECURE Control Register (32'h0000 0024) GSP SECURE CFG 


Reserved 


SECURE AWPROT 


Field Name Type | Reset | Description 
Value 


— _ARPROT = 10] | RW | 3'hO ның АМ ЙС-С ф-Ечм»-” secure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = попзесиге access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


GSP secure ARPROT configure 

[0] 1 = privileged access;0 = normal access 
[1] 1 = попзесиге access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


SECURE_AWPROT | [9:7] SS 
GSP nonsecure ARPROT configure 
[0] 1 = privileged access;0 = normal access 
[1] 1 = попзесиге access;0 = secure access 
[2] 1 = instruction access; 0 = data access 


NONSEC_ARPROT | [6:4] 


NONSEC AWPROT | [3:1] 
— "nm 


8.6.5.2.5 DES DATA CFG 


GSP nonsecure ARPROT configure 

[0] 1 = privileged access;0 = normal access 
[1] 1 2 nonsecure access;0 - secure access 
[2] 1 = instruction access; 0 = data access 


GSP secure mode(write/read by protect) 
0- Layer1 work in unsecure area; 
1- Layer1 work in secure area. 


Description : This control word defines destination image data configure. The format is defined in table 
below. 
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rox [awe [а [а [8 8 alala nate [в [я e 


Res 
erv 
ed 


| туре | ro | aw 
= 


BK_ CR8 


BLD Reserved R5_SWAP_MOD R8_SWAP_MOD EN DES_IMG_FORMAT 


0 0 


SE R2Y_MOD ROT_MOD UV_ENDIAN_MOD Y_ENDIAN_MOD 


Field Name Type | Reset | Description 
Value 


— — BLD ES R/W | 1780 Destination ee color blending mode: 
1:blend mode , 0:fill mode. 

BK_EN [29] R/W | 10 Destination Background color effective area: 
1:work plane , Омо area. 

DITHER_EN [28] R/W | 10 RGB565 Dithering enables control in destination 
image 
0 - disable;1 - enable; 


|_________ 226] | во |2 | Reserved as 


85 SWAP MOD [25:23] | RAW | 3'h0 Mode of swapping the bytes of 16bit RGB565 data. 
2'h0O:RGB;2'h1:RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 

[22:20] | ВАМ | 3'hO Mode of swap RGB888 data in 
XRGB888/ARGB888/CRGB888. 

RE SWAP- MOD 2'h0:RGB;2'h1:RBG;2'h2:GRB; 

2'h3:GBR;2'h4:BGR;2'h5:BRG 


CR8 EN [19] R/W |1'hO RGB888 Compressed enable: 
0 : disable, 1:enable 

DES IMG FORMAT | [18:16] | RW | 310 Destination image data format: 
310: ARGB888 ; 3’h1:RGB888 ; 312: RGB565 
3'h3: YUV420 2p; 3'h4: YUV420 3p; 
3'h5: YUV422 2p; 

R2Y MOD [15:13] | RW | 3'hO rgb2yuv matrix sel: 
310: BT601 normal; 3'h1: BT601 reduced 
3'h2: BT709 normal; 313: BT709 reduced 
3'h4: BT2020 normal; 315: BT2020 reduced 


ROT MOD [12:10] | RW | S'hO Blending output rotation mode: 
3'h0: 0° ; 3'ћ1: 90°; 3'h2: 180°;3’h3: 270° ; 
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3'h4: 0? «mirror; 3'h5: 90°+ mirror. 
3'h6:180° +mirror. 3'h7:270° + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 
A_SWAP_MOD R/W | 1'h0 Destination ARGB888/XRGB888 endian mode: 
` — ЖН ARGB 1- ВОВА 


UV ENDIAN . — : 4] R/W | 370 Destination UV/ U/V data Beed сыс EE order, ВзВВ.Во : 
[1:0]: in 32bits word 
210: B3B;B,Bo;2'h1: BoB; B2B3 
212: ВВ, B3B» ;2'h3: B2B; BoB; 
[2]: in 64bits word 
то: B;BceBs5B4B3B;B,Bo, 111 :ВзВВ.Во B;BeBs5B4 


[fro m аве 


Y ENDIAN MOD [2:0] R/W |S'hO Destination Y/RGB data byte order, B3;B2B,By : 
[1:0]: in 32bits word 
210: B3B;B,Bo;2'h1: ВоВ. В2Вз 
212: В.В, B3B; ;2'h3: ВВ; BoB, 
[2]: in 64bits word 
1'h0: B7BgBsB,B3B2B,Bo, 1'h1:B3B;B,Bo. В,ВВ,В, 


8.6.5.2.6 DES Y ADDR 


Description : The control word defines base address of destination Y/RGB data in work plane. The 
format is defined in table below. 


Pen [sr o | [2 [27 [25 [25 |» е [22 [и [ | по [пе | | 
ТІГІ я | 


DES_Y_BASE_ADDR 


Field Name Type | Reset | Description 
Value 
DES Y BASE ADDR | [31:4] R/W | 28’h0 | Destination Y/RGB data Base address. 
(note: = align) 


8.6.5.2.7 DES U ADDR 
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Description : The control word defines base address of destination UV/U data in work plane. The 
format is defined in table below. 


Св е [29 е [27 [2 [25 [а [2 [22 [29 | по е [18 ] 


DES UV BASE ADDR 


Ж ИЙЛЕ ЕЕ И Л ЕВЕ ESAE RT OR Se 
[Name | я | 


DES UV BASE ADDR Reserved 


Ш 
ІЕЛЕНЕНИЕЯЕЛЕНЕН 


ase a 
оо | • | • | ” — 
Value 


DES U BASE ADDR | [31:4] RAN | 2810 | 1.UV data Base address іп YUV (2-plane). 
2.U data Base address in YUV (3-plane) 
(note: 16byte align) 
|________| во [no [ano Ден 


8.6.5.2.8 DES V ADDR 


Description : The control word defines base address of destination V data in work plane. The format 
is defined in table below. 


V Base Address in work plane (3270000 0000) 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DES V BASE ADDR 


DES V BASE ADDR Reserved 


ШИ ECCE ЕЛ CRI C RI IR ER IR EIC 
һе) — vsa ||| 


Т БЕШИН NEN 
еве 2 122 ГТ Те 12 1 Г ее ро е 


Field Name Type | Reset кк 
Value 


DES_V_BASE_ADDR | [81:4] RW | 2810 ras ARN data Base address in work plane when YUV (3 
plane) . 
(note: 16byte align) 

[|  . fea [no [eo Даме — — — 


8.6.5.2.9 DES PITCH 
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Description : This control word defines destination work plane pitch .The format is defined in table 
below. 


Св [и [oo] а [27 [25 | [2« [5 [22 [и [и [9 ет [18 | 


Reserved DES HEIGHT 


DES_PITCH 


R/W 


== Pe \' ОШЕН 
Value 

[ister [so [so ана 

[ Дивия no [so вооа 


8.6.5.2.10 BACK_RGB 


Description:This control word defines PMARGB in background layer. The format is defined in table 
below. 


ЕЕЕ ЕТТТІТТІСТІСІП СЕ! | вк мав 
 ШЕНЕЛЕЛЕСИСІРДЕЛЕЛЕЕІЕЕНЕСЕСЕСЕЛЕЛ 


BACKGROUND_A BACKGROUND_R 


| ено oo В Е С ЕВЕ ИЕ ЗА ВНИЗ 


BACKGROUND_G BACKGROUND_B 


Ші 
в TPP PPP PPP PPP 


Field Name Type | Reset | Description 
Value 
BACKGROUND_A [31:24] 8'h0 constant Alpha for the background 
layer.(PMARGB) 


BACKGROUND R  |[23:16] constant R for the background layer.(PMARGB) 
BACKGROUND G [15:8] constant G for the background layer.(PMARGB) 
BACKGROUND B [7:0] constant B for the background layer.(PMARGB) 
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8.6.5.2.11 DES SCL SIZE1 


Description:This control word defines LayerO scaling output size in work plane.The format is defined in 
table below. 


0x0038 Destination Image Size1 (32'h0001 0001) DES SCL SIZE1 


яна нии 


DES SCL М/1 


Field Name Type | Reset | Description 
Value 


pu [no [mo ем —_ — — — — 


VTAP | — e 29] | ВЛМ | 210 Scaling veritcal tap mode(scale1) : 
2'b00: vertical 8 tap , 2501: vertical 6tap 
2'b10: vertical 4 tap , 2511: null 
Note : 

1. scale >1/3, only use Ағар; 

2. 1/3>=scl>1/4 use 4/6tap; 

3. scale=1/4, use 4/6/8tap; 

4.1/4 > scale >1/6, only use 4tap; 
5. 1/6 >= scale > 1/8, use 4/6tap; 
6. scale=1/8, use 4/6/8tap; 

7. 1/8 >scale > 1/12 only use 4tap; 
8.1/12>= scale > 1/16 use 4/6tap; 
9. Scale=1/16, can use 4/6/8tap; 


DES SCL H1 [28:16] | RW | 13’h1 | LayerO Scaling destination height. Please ensure it 
is in work plane. 


гы mo [me memes —— — — — — — 


НТАР_ — x — [14:13] | RW | 2'h0 Scaling horizontal tap mode(scale1) : 
2'b00: horizontal 8 tap , 2'b01: horizontal 6tap 
2'b10: horizontal 4 tap , 2'b11: null 

DES SCL М/1 [12:0] | RAW | 1311 | Layer 0 scaling destination width. Please ensure it 
is in work plane. 


8.6.5.2.12 WORK AREA SIZE1 


Description : This control word defines source/destination size of work area1 .The format is defined in 
table below. 
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СИТЕТТИН [| warea Sze | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ruw—syrU ah 


Reserved WORK_AREA_H1 


вез | и С С С С СВ О С С С С СИС 
| ви ем | па а Ги ее Та | Ге а з а Та 
мапе АРн 


Reserved WORK_AREA_W1 


no m 
ША ë © |, По |“ |о | о |о |» | о | о | зам | 


= а 2 o 
Value 

ПО вәдю [sm |Reme CS 

[stay [Ro [sm [мее 7 


WRK AREA W1  |[12:0] 13h1 | Work areatwidth. 


8.6.5.2.13 WORK AREA XY1 


Description : This control word defines start position of work area1 in destination/source. The format is 
defined in table below. 


Се [soo [2s [29 [2 [25 [25 [а [з T2 [т [в [19 [18 [лт [ 56] 


Reserved WORK AREA Y1 


ви ем | па е Ги ее Та е Ге е а а а о 
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Field Name Type | Reset | Description 
Value 


раю [so [Reseved | 


WORK_AREA_Y1 [28:16] | RW | 1310 | Work areai destination/source 
coordinate(Y),based on the top left point of work 
plane.MUST in work plane. 


раю [sho [Reseved | 


WORK_AREA_X1 [12:0] | RAW | 1310 | Work агеа1 destination/source 
coordinate(x),based on the top left point of work 
plane. MUST in work plane. 


8.6.5.2.14 WORK AREA SIZE2 


Description : This control word defines source size of work area2 in run mode2 .The format is defined 
in table below. 


соме  |нонсмевава юнит — | wanen SEE2 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ruw—FI ra 


Reserved WORK_AREA_H2 


WORK_AREA_W2 


RO 


ret Peel Teh PPP Perl 


ЕН БЖ ЕНЕ [Pre 
Уаіше 

во [me Де | 

x езДяо [sm не | 


8.6.5.2.15 WORK AREA SXY2 


Description : Defines start position of work area2 in source in run mode=2.The format is defined in 
table below. 
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Се [sro 2 [2 [27 [25 [2s |“ [2 [22 2 [и е [8 [ 7 [18| 


Reserved WORK AREA SY2 


БІЕЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


Field Мате Туре | Reset | Description 
Уаше 


| [92а [Ro [sho [Reseved — « (>. || 


WORK AREA SY2 [28:16] | RW. | 1310 | Work area source start coordinate(Y), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


[15:13] (во |3Һ0 |Reseved sid | Reserved | | 
— AREA SX2 [12:0] | RW | 1310 | Work area source start coordinate(X), it is based 
on the top left point of work plane in run mode 2. 
MUST in work plane. 


8.6.5.2.16 WORK_AREA_DXY2 


Description : Defines start position of work area2 in destination in run mode 2 .The format is defined 
in table below. 


Work area2 des start (32’h0000_0000) 
| Bit [зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | м ЕЕЕ 


Reserved WORK_AREA_DY2 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2248 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


Field Name Type | Reset | Description 
Value 


раю [so [Reseved | 


WORK AREA DY2 [28:16] | RW | 1310 | Work area destination start coordinate(Y), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


|_________| пола | во | зпо | Reserved 


WORK_AREA_DX2 [12:0] | RAW | 1310 | Work area destination start coordinate(X), it is 
based on the top left point of work plane in run 
mode 2. MUST in work plane. 


8.6.5.2.17 LAYERO CFG 


Description : This control word defines data format, output layer number, color-key enable of layer 0. 
The format is defined in table below. 


0x0060 LayerO data configure (32'h0000 0000) LAYERO CFG 


Reserved | | IMG FORMATO 


Field Name Typ | Rese | Description 
e t 
Value 


LO EN [31] Layer 0 enable control : 0 - disable;1 - enable; 


а [30:28 Зо | Reserved 
] 


ZNUM_LO [27] RAV | 10 Z-order of layer 0 
110: bottom layer,(LO) 
1'h5:top layer (L1) 


|_________2] |ң |ThO [ве 


Y2R MODO [25:23 | RW | S'hO [25:24] YUV standard select: 
] 2100 : BT601,2'h01:BT709 ,2'h10: BT2020 
[23] YUV2RGB 1matrix select: 
110: normal matrix ; 1'h1: reduced matrix 
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Wa [22:21 210 | Reserved 
] 


PALLET_ENO [20] LayerO color palette enable :0 - disable 1- enable 
CK ENO [19] LayerO color-key enable:0 - disable 1 - enable; 


IMG FORMATO [18:16 | RW | 370 LayerO image input data format: 
] 3'h0: ARGB888. 3'h1:RGB888. 
S'h2:YUVA422 2р.3'13: reserve 
3'h4: YUV420 2p. 3'h5: Ү0У420 3p.3'h6:RGB565 
3'h7: YV12(YUV420 Зр UV 16align) 
ROT SRCO [15:13 | RW | S'hO LayerO input rotation mode in 
] YUV420 2р/Ү0У420 3p/ARGB888/RGB888/RGB56 
5 mode: 
3'h0: 0°; 3’h1: 90°; 3'h2: 180?;3'h3: 270° ; 
3'h4: 0? «mirror; 315: 90°+ mirror. 
3'h6:180? «mirror. 3'h7:270? + mirror. 
rotation direction : left (anti-clockwise) 
Mirror axis: horizontal line. 


PMARGB MODO [12] LayerO input is pmargb mode 1:yes 0 : no 


A SWAP MODO [11] R/W | 10 LayerO image layer ARGB888/XRGB888 endian 
mode 0- ARGB 1- RGBA 


RGB SWAP MOD | [10:8] | RW | S'hO Mode of swapping the bytes of RGB data. 
0 2'hO:RGB;2'h1:RBG;2'h2:GRB; 
2'h3:GBR;2'h4:BGR;2'h5:BRG 


ШЕННЕН ЛЕН no [n ІС. ПЦ 


UV ENDIAN MOD | [6:4] RAN | 370 LayerO UV/U/V/A data byte order,B3B2B,B) become 
0 [1:0]: in 32bits word, 

00 - B3B2B;By 01 - B;B,B;Bs 

10 -В:ВоВзВг 11 - В2ВзВоВ; 

[2]: іп 64bits word, 

0- B7B,B;B, ВзВВ,Во, 1- В ВВ.Во B;B;B;B, 


аво m ао 


Y ENDIAN MODO | [2:0] R/W | 370 LayerO Y/RGB data byte order, B3B2B;By become: 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - B;B,B;Bs 
10-ВВоВзВ2 11 - BsB3BoB; 
[2]: in 64bits word, 
0- В;ВВ5В; ВзВВ:Во, 1- BsB2B;Bo_B7BeBsB, 


8.6.5.2.18 LAYERO_Y_ADDR 


Description : The control word defines base address of Y/RGB/VFBC/IFBC data іп LayerO. The 
format is defined in table below. 
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| ви зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | te | 17 | 16] 
| Name | Y_BASE_ADDRO 

СС Ih] | ЕС ee se ВЕ В ЗА С КО 
s В Е ЗЕ С КЕЕШ ЛЕШ 


Y_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 
Y BASE ADDRO | [31:4] RAN 28'h0 Y/RGB data Base address in Гауего. 
(note:16byte align) 


| | | о |40 jReeved 40 2 | 


8.6.5.2.19 LAYERO_U_ADDR 


Description : The control word defines base address of UV/U data іп LayerO. The format is defined in 
table below. 


Pen [sr To [29 [2 [27 [2s [25 |» [22 [ 2 [29 е [в [ 7 [ v6] 
mm o o S 


U BASE ADDRO 
Type 
| Bt 15 | 14 [13 [42 | 11 | 00] 9 |8|7 | в|5|4 зато 


U BASE ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 


U BASE ADDRO | [31:4] RAN 28'h0 UV data Base address in LayerO when 
YUV(2plane) . 
U data base address in LayerO when YUV(3plane), 
(note:16byte align) 
[ fea [o | [nes CS 


8.6.5.2.20 LAYERO V ADDR 


Description : The control word defines base address of V data in layerO. The format is defined in table 
below. 
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Св [sr 3o [29 [2o [27 [2 [25 |» | 22 [29 е е || 


аша 
ССС Е ЕВЕ ee se И Е ЕС СА 
ЕН ИЛЕЛЕЛЕЛЕН Е ЗЕ АП e ЛЕШ 


V_BASE_ADDRO 


V_BASE_ADDRO Reserved 


RO 


Field Name Type | Reset | Description 
Value 
V BASE ADDRO | [31:4] R/W 2810 V data base address in Гауего when YUV(3-plane), 
(note:16byte align) 


ізо RO |40 [Reserved onn 2 | 


8.6.5.2.21 LAYERO_PITCH 


Description : This control word defines LayerO pitch and height .The format is defined in table below. 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
г | rv 


Reserved HEIGHTO 


Reserved PITCHO 


- T 
L3  ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


|» Ге _ 


SOE — 
Value 

[ister [so [so [ан 

x Диви no [so ООО 


8.6.5.2.22 LAYER0_CLIP_START 


Description : This control word defines start position of clipping image in Layer0 .The format is defined 
in table below. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2252 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


Св [sro 2 [2 [27 [25 [2s 2 [5 [2 [т [и [ 9 [ e [ 7 [18 ] 
Name ИСТЕН 


Reserved CLIP_START_YO 


en | тв | а |з РС ОЕ С е СЗ а з е 


Field Мате Type | Reset | Description 
Value 
|_________| епа no [sm eea 
CLIP START YO [28:16] | ВАМ | 1310 | Clip image start y position, it is based on the top 
left point of LayerO. MUST in LayerO. 
[15:13] во |3Һ0 |Reewed | М | |Reseved. _____________| 


— START_X0 [12:0] R/W | 13'h0 | Clip image start x position, it is based on the top 
left point of Layer0. MUST in Layer0. 


8.6.5.2.23 LAYER0_CLIP_SIZE 


Description : This control word defines clip image size in Layer0 .The format is defined in table below. 


Св [sro [29 [2 [27 [25 [2s а [5 [2 2 12 е ет [ v6] 
Deme] шш 


Reserved CLIP SIZE YO 


Reserved CLIP SIZE ХО 


| Name | 
no m 
СУ. — , |, |, |“ |о те | о |» |о| о | о | о] 


Неја Мате Type | Reset | Description 
Value 
x вай |99 ООО 
CLIP SIZE YO [28:16] | ВАМ | 13’h1 | Clip Гауег vertical size, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 
[ tsi no [so [Reseed — — 


CLIP SIZE ХО [12:0] R/W |1311 | Clip LayerO horizontal size , it is based on the top 
left point of LayerO. Please ensure it is in LayerO. 
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8.6.5.2.24 LAYER0_DES_START 


Description : This control word defines Layer0 clip image start position in work plane .The format is 
defined in table below. 


Се [sro 2 [2 [27 [29 [2s [2« [5 [7 [и [и е ет [18| 
Name — F 


Reserved DES_START_Y0 


Reserved DES START XO 


| B |15|14 | 13 (12 v |ио | о | в 7 | в | 5 | 4 | з | 2 | 1 |о 


Field Name Type | Reset | Description 
Value 


— sss 


DES START YO [28:16] | ВАМ | 1310 | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


—FsssssahaA 


DES START ХО [12:0] R/W | 130 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure it 
is in work plane. 


8.6.5.2.25 LAYERO PALLET RGB 


Description : This control word defines LayerO constant pallet ARGB in Layer1. The format is defined 
in table below. 


LayerO Pallet RGB (32'h0000 0000) 
| Bit |31| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PALLET А0 PALLET RO 


Field Name Type | Reset | Description 
Value 
PALLET AO [31:24] Layer0 constant Alpha in pallet mode 
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PALLET_GO [15:8] LayerO constant С in pallet mode 
PALLET BO [7:0] LayerO constant B in pallet mode 


8.6.5.2.26 LAYERO CK 


Description : This control word defines LayerO constant RGB for color-key mode and LayerO block 
alpha. The format is defined in table below. 


0x0084 Гауего CK info (32'h0000 0000) LAYERO CK 


R/W R/W 


=a 
Value 


8.6.5.2.27 LAYER1_CFG 


Description : This control word defines data format,endian,color-key enable of layer1. The format is 
defined in table below. 
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0x00A0 Layer1 data configure (32'h0020_0000) LAYER1_CFG 


| ви [st 30 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


IMG_FORMA 
1 


Reserved 


и | а E 
| Bit |15| 14 |1з|12| 11 | 10 | 9 | 8 7 


Reserved RGB SWAP1 


Field Name Type | Reset Description 
Value 


ЕМ _EN | Layer? enable control : 0 - disable;1 - enable; | enable control : 0 - disable; | Layer? enable control : 0 - disable;1 - enable; | - enable; 
ао ро D 


ZNUM L1 [21] R/W тһ Z-order of layer 1 

110: bottom layer,(LO) 

1’h1:top layer (L1) 
n— = R/W 110 Layer1 color palette enable signal 

0 – disable,1 - enable 
CK_EN1 [18] R/W 110 Layer1 color-key enable: 

0 – disable,1 - enable; 
IMG FORMAT!1 [17:16] RAN 210 Layer1 image input data format: 

00 - ARGB888. 01 - RGB888.10 - RGB565 

рва [no [zo [Revered 

PMARGB_MOD1 is) = [RW [io | Layer! input is pmargb mode 1:уеѕ 0: no 


А SWAP1 [7] R/W 110 Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 

RGB SWAP!1 [6:4] R/W 310 Mode of swapping the bytes of RGB data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


[froin а 


ENDIAN1 [2:0] R/W 310 Layer1 image layer RGB data byte order, 
В-В.В.Во become : 
[1:0]: in 32bits word, 
00 - B3B2B;By 01 - В,В:ВВз 
10 -В:ВоВзВг 11 - В>ВзВоВ: 
[2]: in 64bits word, 
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8.6.5.2.28 LAYER1_R_ADDR 


Description : The control word defines base address of RGB/IFBC data in Layer1. The format is 
defined in table below. 


| ви [sr 9o 29 [25 [27 [25 [ [за [з [22 [5 2 е [e [7 [в 
т 


R BASE ADDR1 


"н 


тиг 
ES Е Е СЗ А ПС ee Eee ES 
аа аа ае таа іа 


R_BASE_ADDR1 Reserved 


RO 


Field Name Type | Reset | Description 
Value 
R BASE АРОН | [31:4] RW 28'h0 RGB data Base address in Layer1. 
(note:16byte align) 


|в |ю |40 [Reseed ||| 


8.6.5.2.29 LAYER1_PITCH 


Description : This control word defines Layer1 pitch and height . The format is defined іп table below. 


Св [sr9 [29 [2 [27 [29 [2s [2« | [22 [и [ [19 ет [ 56 ] 
Deme] s 


Reserved HEIGHT 1 


PITCH1 


R/W 


== к E= 
Value 

[=i saa по [sm а 

x Диви во [so ООО 
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8.6.5.2.30 LAYER1_CLIP_START 


Description : This control word defines start position of clipping image in Layer1 .The format is defined 
in table below. 


Се [sro 2 [2 [2 [в] 5 [а [эз 2 [т [9 [зә [ e [ 7 | 6] 
Name ан 


Reserved CLIP_START_Y1 


Field Name Type | Reset | Description 
Value 
[31:29] во |зто | | Reseved _____________| 
— START_Y1 [28:16] | ВАМ | 1310 | Clip image start y position, it is based on the top 
left point of Layer1. MUST in LayerO. 
|_________| зла но |mo |” Ж 0007 


CLIP START X1 [12:0] R/W |1300 | Clip image start x position, it is based on the top 
left point of Layer1. MUST in LayerO. 


8.6.5.2.31 LAYER1_CLIP_SIZE 


Description : This control word defines clip image size in Layer1 .The format is defined in table below. 


ШСИЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Renew CCS” 
CD ë KRENERERERERERERERERERENEN 
ШІНЕЛЕПЛЕЛЕЛЕШЕЛЕНЕШЕЛЕЛЕЛЕНЕЛЕЛЕНЕН 
ru леш CC 


Reserved CLIP_SIZE_X1 


- T 
L3  ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


| Ию |3 |Resved __________ 
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CLIP_SIZE Y1 [28:16] | ВАМ | 13’h1 | Clip Layer1 vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


[15:13] во |3Һ0 |Reseved | | Reserved ____________| 
— [12:0] R/W | 13'h1 | Clip Layer1 horizontal size , it is based on the top 
left point of Layer1. Please ensure it is in Layer1. 


8.6.5.2.32 LAYER1 DES START 


Description : This control word defines Layer1 clip image start position in work plane .The format is 
defined in table below. 


Св [sro 2 [25 [27 [29 [2s [2« [о [2 [и [и е | e [ 7 [18| 
Name — a 


Reserved DES_START_Y1 


Reserved DES START X1 


Field Name Type | Reset | Description 
Value 


[Brza | но Sho Reserved — 0 | 


DES START Y1 [28:16] | ВАМ | 1310 | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is 
in work plane. 


|_________| помај ROY |ә [Reseved ss 


DES START X1 [12:0] R/W | 1310 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure it 
is in work plane. 


8.6.5.2.33 LAYER1 PALLET RGB 


Description : This control word defines Layer1 constant pallet ARGB in Layer1. The format is defined 
in table below. 
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_в е ае [27 [2 | [2« [55 22 [и [19 [лг [ 7 [ v6] 
| Name | PALLET_A1 РАЦЕТ_Р1 

ви | | ОС ер С ОС ОСИ ОС |] 
ви | те | за [па | па ное [э | ге | [а |» то 


PALLET_G1 PALLET B1 


ве PP PPP PPP ОСИ С el 


== F a =e 
Value 


8.6.5.2.34 LAYER1_CK 


Description : This control word defines Layer1 constant RGB for color-key mode and Layer1 block 
alpha. The format is defined in table below. 


Св е [29 [25 [27 [2 [25 | [5 [2 T9 [и е [зг [т Се ] 
Name 


ALPHA1 


ПЕС ea e eee 


ск G1 CK B1 


| Name | 
L'RURVINERERENEIESENEZESEXESEREXEN 


Баа Бо 
Value 


8.6.5.2.35 GSP_IP_REV 
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Description : This control word defines GSP IP revsion. 


са 2 е [27 е [25 [2s 22 и 2 ет [18 | 


Reserved GSP_LITE_FLAG 


Type 


MEM “ 9 
Reset егккЕнНЕШеЕп 
Im з 5 ааа 


GSP_IP_REV PATCH_NUM 


Field Name Type | Reset Description 
Value 
Гао [ен 
GSP_LITE_FLAG [19:16] | Во |4һ1 | gsp lite flag, O:gsp:!:gsp lite 
GSP_IP_REV [15:4] | ВО |12%020 | GSP ip revsion 
PATCH NUM [3:0] gsp patch num 


8.6.5.2.36 GSP AXI STS 


Description : The control word defines gsp axi information. The format is defined in table below. 


Сен [sr T [29 |» [27 [25 |» [за [з 2 [т 2 [19 е [лт [15| 
Due] ыш — 


Reserved 


w 
[Reset p EE Ee ШЕ ОС О ССВ ИШ 
Е Е ЕЕ ВЕ Е m 


WCH 

Reserved _BUS 
Y 

с)  ҙ МЕ 
[Reset | ° | ° 


Field Name Type | Reset | Description 
Value 
— — — es (во [эю 
RBUS BUSY з [һо [+o | АЖ! Всп burst busy indicate 
WBUS BUSY [2 (ВО |1%0 |AXIWch burst busy indicate 
RCH BUSY I m (ВО | тво | АХ! Всп busy indicate 
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[worsusv е [во [me Гахдиенъвунее | 


8.6.5.2.37 GSP_DEBUG_CFG 
Description : The control word defines gsp debug control. The format is defined in table below. 


0x01A8 GSP debug_CFG(32’h0000_0000) GSP_DEBUG_CFG 


| ви зт | зо | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 


Reserved 


E 


| Туре | RO 


Field Name Type | Reset | Description 

Value 
вна [но [то 
CACHE_DIS Input cache disable 0: enable 1:disable 


RCH_PAUSE [3] R/W | 10 AXI read channel pause enable signal; 
0: don't pause 1:pause 

WCH PAUSE [2] R/W | thO AXI write channel pause enable signal; 
0: eS O :pause 


— R/W | 1'h0 NNI a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


8.6.5.2.38 GSP DEBUG!1 


Description : This control word defines GSP debug information. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2262 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


СЗ SPREADTRUM' SC9832E Device Specification 
GSP MAIN FSM info (32Һ0000 0000) 


Reserved Reserved 


LAYER1_DBG_STS LAYERO_DBG_STS 


Field Name Type | Reset | Description 
Value 

BLD OUT FULL1 [31] | RO |тто | Blend3 output fifo full signal 

BLD_OUT_EMP1 [30] во [rno | Blend3 output fifo empty signal 

BLD OUT FULLO [29] | RO |1һо |Blend5 output fifo full signal 

BLD OUT EMPO [28] во |тһо | Blend5 output fifo empty signal 
[mmm zn вие s 

SCL_OUT_FULLO [25] | RO |1һ0 | Scalet output fifo full signal 

SCL OUT EMP0 [24] [һо |тто | Scalet output fifo empty signal 
О ЕС јао Дао [mee 1 

LAYER1_DBG_STS [15:8] во |вто | Гауе input debug status 

LAYERO_DBG_STS [7:0] во |вто | LayerO input debug status 


8.6.5.2.39 COEF1_x_12 


Description : This control word defines tap1 & tap2 of group1~16 in horizontal (vertical) coefficient 
table for scaling1. The format is defined in table below. 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


[ono |Tapi-2 ingroup и Horizontal oet(@270000,0000) | НОЯ _COEFI 2 121 
[oxo220 |Tapi-2 in group3 и Horizontal соег210000 000) | ноя _COEFI 312) 
OOO [арт In group и Horizontal сое 6275000 000) | НОЯ _COEFI 4 2 
OOO | Tept-2n groupe in Horizontal cost (6210000.000) | НОЯ _COEFI 6 12 
го | Тарсан group n Horizontai coet 320000 000) | ноя COEFY 1512] 
ош | Тата и црте Horizontai oe 21000 000) | ноя сове 16-12) 
[oso | Tept-2ngroup2n Venial cot (22n0000-o000) | VER_COEFI 2 12) 
[ox0320 | Tept-2 in groups in Vertical сов (#2R0000-o000) | VER COEF1 3-12] 
сова | Tept-2n groupe nVercal cot (22R0000-0000) | VER COEF1 4-12] 
[ox0350 | Tept-2 in grup in Vertical сов (22R0000-o000) — | VER COEFI 0-12] 
[ox03€0 |Tapi-2 in group имена cot (3200000000) | VER COEFT 15-12) 
[ooo | Tept-2ngroupt6 in Verica coet 3200000000) | увя совет 16-32) 
Св [sr [29 Та 27 [2 [ж [2« | [22 [и [39 е [18 [ 37 [ v6 | 


е m чн 
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КРВ SPREADTRUM SC9832E Device Specification 
| Bt EEE 
eee 


Reserved TAP1 


Field Name Type | Reset | Description 
Value 


ро [em [ана 


ТАР2 [24:16] | RW | 810 Tap2 of group1~16 in horizontal/vertical 
coefficient . 


[mss [но Joro [ne = 


—— ә R/W | 8'h0 Тар1 of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.40 СОЕҒІ x 34 


Description : This control word defines tap3 4 tap4 of group1~16 in horizontal/vertical coefficient table 
for scaling1. The format is defined in table below. 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


оға”  ” |Тәрз-гін group и Horizontal oet(@270000,0000) | ноя _COEFI 234 
ог” |Tap3-4 in group3 и Horizontal oet(@270000,0000) | НОЯ _COEFI 3-34) 
оза” |Тәрз-гін group in Horizontal oet(@270000,0000) | НОЯ _COEFI 4 за | 
[cass | пара га in group in Horizontal coef (32'N0000_0000) | HOR сове 6 за | 
[caes |Tap3-4 in сорта и Horizontai coet 0210000. 000) | HOR_COEFT-!5_34 | 
onora |Tap3-4 in group in Horizontai oe 21000 ооо) | ноя COEFT 163] 
[os бота group in мени cot 3200000 ша) | VER_COEFI 2 34 | 
аза” |Tap3-4 n groupa in Vertical сов (22 ооо) | VER COEFI за 
[osos | Tapa- in group in Vericacost (32R0000-0000) | VER соке 4-34 
ова — — | Тераса in grup in Vertical cot (22R0000-0000) | VER COEF1 6.4] 
[oxoaes |Tap3-4 in орир n Verica cot (3200000000) | VER СОЕ 15-34 
[ooa |Tap3-4 in groupe n Verica coet (3200000000) | VER COEFT За] 
Св [и || [29 [27 |» [5 [2« [25 [22 2 [20 е е е ] 


е m чн 
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КРВ SPREADTRUM SC9832E Device Specification 
| Bt |15| 14 | 12 |12 | vf | пој 9 [8 | 7 [6 [5 4 3 | 2 | то 
EI  — СИ 


Reserved TAP3 


Field Name Type | Reset | Description 
Value 


ро [em [ана 


ТАР4 [24:16] | RW | 810 Тар4 of group1~16 in horizontal/vertical 
coefficient . 


[mss [но Joro [memes — — — 


— -- R/W | 810 Тарз of group1~16 іп horizontal/vertical 
coefficient . 


8.6.5.2.41 СОЕҒІ х 56 


Description : This control word defines tap5 & tap6 of group1~16 in horizontal/vertical coefficient table 
for scaling1. The format is defined in table below. 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


Св [sr [29 [29 [27 [2 [5 [2« [2 [22 [и [ е ет [ v6 | 


е m чн 
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КРВ SPREADTRUM SC9832E Device Specification 
| Bit |15| 14 | 13 |12 | м wo | 9 [8 | 7 [6 | 5 4 {з | 2 | | 0| 
та” қ 


Reserved TAP5 


Field Name Type | Reset | Description 
Value 


ро [em [nes — — — — — — —] 


TAP6 [24:16] | RW | 8'hO Тарб of group1~16 іп horizontal/vertical 
coefficient . 


[mss [so Joro [meme — — — 


— — R/W | 8'h0 Тар5 of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.42 СОЕҒІ x 78 


Description : This control word defines tap7 & tap8 of group1-16 in horizontal/vertical coefficient table 
for scaling1. The format is defined in table below. 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


Св [sr Та [27 [2 [2s | | [22 [и [9 е е е | 


е m чн 
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КРВ SPREADTRUM SC9832E Device Specification 
| Bt |15| 14 | 13 |12 | vf wo [| 9 [8 | 7 [6 [5 4 зато 
„ната —— а x j 


Reserved TAP7 


Field Name Type | Reset | Description 
Value 


[messo [em [meme — — — — — — —] 


TAP8 [24:16] | RW | 810 Tap8 of group1~16 in horizontal/vertical 
coefficient . 


[mss [но Joro [memes — — — 


c R/W 1810 Tap7 of group1~16 in horizontal/vertical 
coefficient . 


8.6.5.2.43 MMU_INT 


Description : Control register of GSP .The format is defined in table below. 


GSP interrupt Info (327Һ0000 0000) GSP_INT 


26 


invali 
drs 
ts 


Invali = = invali invali 
dr. - -|ам | агг 
еп raw aw 


"еше м em NN 
Value 
mu pan wr ss [эп [но [ттд [ouoLPArengewinenuptsaus — — — — 
mmu раста зе i80 [Ro [то Год ог PA range remiss _ 
[unsecure ws [| [но [тю [unecwewhtemetsaus | 
Полевое rss fies, [но [тю | unsecure плетене | 
mai w ss fien [Ro [mo [mekrwmemptsaus | 
mairss Па [но [mo [makrrmemnsas — | 
Гл отету css [sp [но [тко [одо МА range мез — | 
Гой отапа rss [ted [но то [outoLvArange.rintruptsiaus | 
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КРВ SPREADTRUM | SC9832E Device Specification 


Гои оган | [RW | то [Enable вики of VA range и intent source | 
Lower ren mi | Rw | о [Enable btfor our L VA range tineruotsouce_| 
Тато вао тан [m [RO [то [ои РА лае wierpen — 
mper | [RO [mm [out о PALrange-rivervptray | 
[unsecure wran [Б [RO [mm unsecure натан 
несие rran m [но [m ЕО 
mace — [m [no [mm ЕЕ 
тл» | [mo [we Дим таи i 
Ou ot rara scam. по [то ЕЕ ОС 
[Ou ot rara rran [m [RO то [out or va mage rieren — — 


8.6.5.2.44 MMU CFG 


Description : Control register of GSP MMU .The format is defined in table below. 
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КЕЗ SPREADTRUM | SC9832E Device Specification 


| ви |31 | 30 | 29 | 28 

| Name | Reserved 

Туре mm 
Reset o [o | o | o Jo eee 
Eo из |" srs sia БЕ КИЕУ 


mm 
: _mi Rese 
Reserved ; Reserved € Reserved 2] 3 Hi де 


Field Name Type | Reset | Description 
Value 
x Дена|во [zw 
MMU_WR_ROTATION_EN | [13] АМ/ Thi mmu write channel rotation enable, when it is 
enable, the mmu adopt the mst rotation cmd 
MMU_RD_ROTATION_EN | [12] RW |101 mmu read channel rotation enable, when it is 
enable, the mmu D wa the mst rotation cmd 
ао [wm |wew — 5 $0 à | 


[MMU MISS CNT CLR е [мс [tno [Clerthemiscn | 
ар [по ато [Reseved (| 


MMU VAOR BYPASS ЕМ | [4] RW 110 1:vaor happened,the system will bypass this 
command,donot record the addr and generate 
0: vaor happened,the system will send a 
default addr,donot record the addr and 
generate 


ПУ... e pe С — — — — — 
Dwusuv —— m [m m | ^ — — — — ——] 


MMU CG EN т RAV | 170 Mmu hardware clock gate enable 
1:force mmu clk-enable 
MMU_EN RAN | 10 gsp mmu enable signal: 
0: mmu disable ; 1: mmu enable 


8.6.5.2.45 MMU_CLR 


Description : this control register inform MMU that page message updated in DDR.The format is 
defined in table below. 
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GPO SPREADTRUM | SC9832E Device Specification 


31 | 30 28 
Reserved 


MMU_CLR 


W/C 


Field Name Type | Reset | Description 
Value 


|_________ виа] | мо [æo [Reseved ___ 0 


MMU_CLR W/C | 7'h0 When the pagetable is updated,the tlb should be 
clear 
The bit[5:0] clear the read channel tlb buf 
The bit[6]: clear the write channel tlb buf 


8.6.5.2.46 MMU_FIRST_VPN 


Description : this register define MMU first virtual page number.The format is defined in table below. 


| оховос | MMU FIRST VPN Register Info (327Һ0000 0000) MMU_ | MMU FIRST VPN | VPN 


Reserved MMU FIRST VPN 


ЕС АЕА ВЕ ВЕС Е ЗЕЕ ТЕ 
[Name [м 


MMU_FIRST_VPN 


Ш 
БЕЛІЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕНЕНЕЛЕЛЕНЕНЕН 


Field Мате Туре | Reset | Description 
Value 


reir | ко [ww ае — — — — — 


MMU FIRST. VPN | [20:0] 21'h0 | First virtual page number.( Траде =4к byte 
space) 


8.6.5.2.47 MMU_RANGE_VPN 


Description : this register define MMU virtual page number range .The format is defined in table 
below. 
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GE SPREADTRUM | SC9832E Device Specification 


a 30 
ENEA MMU МОЕ 


RT ДЕ Е Е СВ Е В ЕС ЕЕ ЕЕ ВЕ 
ЕЛ -- OQ 


MMU_RANGE_VPN 


Field Name Type | Reset Description 
Value 
MMU_RANGE_VPN 2 1810 FFFF | gsp mmu VPN range. 


8.6.5.2.48 MMU FIRST PPN 


Description : This register define MMU first physical page number.The format is defined in table 
below. 


ММО FIRST. PPN Register Info (3210000 0000) MMU FIRST. PPN 


Reserved MMU FIRST PPN 


MMU FIRST PPN 


Field Name Type | Reset | Description 
Value 


mem [so [um [meme — — — — — — —] 


MMU FIRST PPN | [20:0] 21h0 | First ра page number.( Траде =4k byte 
space) 


8.6.5.2.49 MMU_DEFAULT_PPN 


Description : This register defines MMU default physical address in exception. The format is defined in 
table below. 
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KA SPREADTRUM | SC9832E Device Specification 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved MMU DEFAULT PPN 
2... ww ___| 


ССЭ — —  —  .—'| аа 
SS 
— sss 


MMU_DEFAULT_PPN 


пе | [o [° e [e [8 | EN 


ESXEXRESESESERNERESESRE 
= е Теше o 
Value 


|_________ ита |во | то |Аеема ъа | 


MMU_DEFAULT_PPN | [20:0] R/W | 210 | gsp mmu default pa value, used for unsecurity 
space visit security space. Paga message invalid. 


8.6.5.2.50 MMU_OUT_OF_RANGE_VA_RCH 


Description : This register informs first error virtual address in RCH that out of range of virtual page 
size. The format is defined in table below. 


| ви | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
ет и кто 
1» 


ИЕ __________ оо ооо 
SS 
jae пц 


MMU_OUT_OF_RANGE_VA_RCH 


ве ОГ 


ЕЕЕ ЕЗЕТ Иа ЕЕЕ ЕЕ 
"= F pe 
Value 


атат | мо [irmo [Reseed | || 


MMU_OUT_OF_RANGE_VA_RCH | [20:0] 2180 | First error VA in RCH, that out of 
range of VPN. 


8.6.5.2.51 MMU_OUT_OF_RANGE_VA_WCH 


Description : This register informs first error virtual address in WCH that out of range of virtual page 
size. The format is defined in table below. 
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KA SPREADTRUM | SC9832E Device Specification 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved MMU OUT OF RANGE VA WCH 
м - _ 


Reset _________ аа 
ec t 
—sss 


MMU_OUT_OF_RANGE_VA_WCH 


ве Ге 


| о | о | о|о|о| o пое Це | о [о] 
рај а 
Value 


атат | |1180 [Reseed o o 


MMU_OUT_OF_RANGE_VA_WCH | [20:0] 2110 | First error VA іп WCH, that out of 
range of VPN. 


8.6.5.2.52 MMU_NOVALID_VA_RCH 


Description : This register informs first error virtual address in RCH that is in invalid virtual page. The 
format is defined in table below. 


| ви | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
и ы 
_ „= 


ИЕ оо ооо 
persiapan Е С В 8 С 200 8 38 


NOVALID_VA_RCH 


ве Те 


ЕЛЕДЕЗЕЛЕМЕЛЕЛЕЛЕЛЕН 
"= p peee 
Value 
CO i feen но [mm [оо 
NOVALID VA пон [moo [RO |2180 | Frsteror vA n ROH, that isininvaid ven | 


8.6.5.2.53 MMU_NOVALID_VA_WCH 


Description : This register informs first error virtual address in WCH that is in invalid virtual page. The 
format is defined in table below. 
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KA SPREADTRUM | SC9832E Device Specification 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved NOVALID VA WCH 
K 3- 


ИЕ | а 
[eie s ie ae EGO RON RS ЛЕ ЛЕОМЕНЕЛЕЛЕЕЕШ 


NOVALID VA WCH 


ве Те 


| о јо оо (о | о | • | о | о | о] 
== il ~ 
Value 
ПО САС [Ro [mm [mem ООО О 
[NOVALIO_VA.WCH (2001 [RO ето | Frsteror vain WOH thatisiminvaid VPN. | 


8.6.5.2.54 MMU_NOPASS_VA_RCH 


Description : This register informs first error virtual address in RCH that is in unsecurity space. The 
format is defined in table below. 


| ви | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 18 17 16 
-  .- ” 
ee 


ССЭ — à-— 9 ——  RKEEBERBEREN 
ПС АЕ e Л ЕЕ БА СЗ pri 


NOPASS_VA_RCH 


mel PP PPP PPP А E e 


Field Name Type | Reset | Description 

Value 
a [n 
NOPASS VA RCH | [20:0] | RO | 21'hO | First error VA in RCH, that is in unsecurity space. 


8.6.5.2.55 MMU_NOPASS_VA_WCH 


Description : This register informs first error virtual address in WCH that is in unsecurity space. The 
format is defined in table below. 
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KA SPREADTRUM | SC9832E Device Specification 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name | Reserved NOPASS VA WCH 
ee 


ИЕ n° | ° ооо 
Е ee ВЕ RIS он) 


NOPASS_VA_WCH 


ве Те 


| о јо оо (о | о | • | о | о | о] 
== p pep О _ 

Value 
ыш но [mmo моме wawas 
NOPASS УА won |2001 Ro [2tho [Fist enor VAin WOH imat is in unsecury space. | 


8.6.5.2.56 MMU_MISS_CNT 


Description : this register count MMU RCH miss rate.The format is defined in table below. 


Св [sr 9o | zs Та [27 [25 [25 [ [23 2 [2 [9 [19 е  [ 56] 
ruwvVwn 
С | С ОС С ОС ОС С ОС ОС ОС ОС ОЕ ОС СЗ ОСИ 
Е-ЕСІЕИСІЕЛЕНЕІЕЛЕЛЕДЕЗЕЗЕЛЕЗЕЗЕЕЕЕ 

ССТТ 


MISS_CNT_RCH 


ЕЛЕНЕВЕЗЕЛЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕЛЕНЕН 


Field Name Type | Reset | Description 

Value 
MISS_CNT_WCH. | [31:16] | Во |1680 | WCH miss rate counter. 
MISS СМТ ВСН | [15:0] во | 16Һ0 | RCH miss rate counter. 


8.6.5.2.57 MMU ARQOS CFG 


Description : Control ARQOS register of GSP MMU read pgaetable from ddr.The format is defined in 
table below. 
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KA SPREADTRUM | SC9832E Device Specification 


31 | 30 28 
Reserved 


| Name | Reserved MMU READ DDR ARQOS 
Туре à 1 A, e ____ 
Rest  ЕЕШБЕНЕШ 


Field Name Type | Reset | Description 
Value 


|___________| аза [RO |20h0|Reseved о 


MMU_READ_DDR_ARQOS | [8:0] RW 1417 The argos of the mmu read ddr,which should 
be biger than the arqos of GSP module 


8.6.5.2.58 MMU IP REV 


Description : This control word defines MMU IP revsion. 


Pen [soo [29 [29 [27 |» [25 |» [з [зе [т [в [зә [e [ 7 | | 
LOIN RN 


Reserved 
Type 


| Bit [15| 14 13 | 2 | 11 | 10/9 8/7 6|5,4|8,2,1J]0 
| Name | MMU IP. REV PATCH NUM 


ме - | - | 
ГЛЕНЕНЕНЕЛЕНЕЛЕНЕНЕНЕЛЕНЕЛЕНЕЛЕНЕН 


"~ p pepe а 
Value 

ПО өзе [wm о 

[ww Rev [nsa [RO |wmo|wwupmeo — — 


8.6.5.2.59 MMU MIN PPNO 


Description : THE MIN PPNO,which is the min ppn of the first pa address space,the precision is 1MB 
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KA SPREADTRUM | SC9832E Device Specification 
a УИ м 


31 | 30 28 
Reserved 


| н 
ess Е | [° |o ССИ О ОС [o | EE | 9 | 


Field Name Type | Reset | Description 

Value 
[emsa se [ww 
МММ MIN PPNO  |[12:0] 13Һ0 | The min ppnO,the precision is 1MB 


8.6.5.2.60 MMU_PPN_RANGEO 


Description:the max offset of ppnO,the ppn offset must be in this range,otherwise ,out of range 
interrupt will happen,the precision is 1MB 


0x0844 ММО PPN RANGEO Register Info (32'h0000 1FFF) MMU PPN RANGEO 


| Bit | 31 | зо 28 
| Name | Reserved 


Field Name Type | Reset Description 
Value 


MMU MIN. PPNO T — а the max offset of ррпо 


8.6.5.2.61 MMU_MIN_PPN1 


Description : THE MIN PPN1,which is the min ppn of the second pa address space,the precision is 
1MB 
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KA SPREADTRUM | SC9832E Device Specification 
CC эй) Т TUE 


31 | 30 28 
Reserved 


| н 
и а 


Field Name Type | Reset | Description 

Value 
— — — less [wo [эн 
МММ MIN PPN1  |[12:0] 1380 | The min ррп „ће precision is 1MB 


8.6.5.2.62 MMU_PPN_RANGE1 


Description:the max offset of ppn1,the ppn offset must be in this range,otherwise ‚ош of range 
interrupt will happen,the precision is 1MB 


0x084C MMU PPN RANGE!1 Register Info (32'h0000 1FFF) ММО PPN RANGE!1 


| ви | 31 | зо 28 
| Name | Reserved 


Field Name Type | Reset Description 
Value 


MMU ММ PPN1 T КОШТОО the max offset of ppn1 


8.6.5.2.63 MMU_PAOR_VPN_ADDR_RD 


Description : This register informs first error virtual address in RCH that out of range of physical page 
size. The format is defined in table below. 
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0x0850 MMU PAOR VPN ADDR RD Register Info MMU PAOR VPN _ S 
(32'10000_0000) 
Reserved MMU_PAOR_VPN_ADDR_RD 


MMU_PAOR_VPN_ADDR_RD 


а ОТГ 


Field Name Type | Reset | Description 
Value 


— sai 


MMU_PAOR_VPN_ADDR_RD | [20:0] ЕЙ 2780 | First error VA in RCH, that out of range of 
PPN. 


8.6.5.2.64 MMU_PAOR_VPN_ADDR_WR 


Ж И ЕЛ ИЕЛЕ ЛЕШ С В Е ЕЕ 
һе ООС 


Description : This register informs first error virtual address їп WCH that out of range of physical page 
size. The format is defined іп table below. 


0x0854 MMU_PAOR_VPN_ADDR_WR Register Info MMU_PAOR_VPN_. iai 
(32'10000_0000) 
Reserved MMU_PAOR_VPN_ADDR_WR 


@ ТЖ ЕИ ВЕ ae НЕБА EIUS CO 
Co 


MMU_PAOR_VPN_ADDR_WR 


а |1115 


Field Name Type | Reset | Description 
Value 


Poste | по |1180 [Reserved sss 


MMU_PAOR_VPN_ADDR_WR | [20:0] ad 21'h0 | First error VA in WCH, that out of range of 
PPN. 


8.6.5.2.65 MMU PAOR PPN ADDR RD 


Description : This register informs first error physical address in RCH that out of range of physical 
page size.The format is defined in table below. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2283 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GRSPREADTRUM | SC9832E Device Specification 


0x0858 MMU PAOR PPN ADDR RD Register Info MMU PAOR PPN A 
(32'һ0000 0000) DDR RD 
31 | 30 
Reserved 


| = m | 
ШЛЕЛЕЛЕЛЕНЕНЕНЕЛЕНЕЛЕНЕЯЕНЕЛЕНЕНЕН 


Field Мате Туре | Reset | Description 

Уаіше 
eman [эн 
MMU_PAOR_PPN_ADDR_RD | [12:0] 13'h0 | The first PA out of range RCH 


8.6.5.2.66 MMU_PAOR_PPN_ADDR_WR 


Description : This register informs first error physical address in WCH that out of range of physical 
page size.The format is defined in table below. 


0x085C MMU_PAOR_PPN_ADDR_WR Register Info MMU PAOR PPN A 
(82'h0000 0000) DDR WR 
31 | 30 
Reserved 


Field Name Type | Reset | Description 

Value 
E OT 
MMU. РАОВ PPN ADDR WR | [12:0] 13'h0 | The first PA out of range WCH 


8.6.5.2.67 MMU REG AU MANAGE 


Description : The register control the authority of all mmu register,except MMU UPDATE,Which can 
be write. 
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са 2 Се [27 [26 [25 [2 2 [2 2 [о |  |'e | v]. = | 


Reserved 


ww eee 
[Reset [o рови ви | по | о o ОИ ОА ОЙ ОИ о о о NUN 
ЕСЕ Е Е REIR ВЕС CR P s 


ММУ REG 


Reserved AUTH 


n | „е 


Field Name Type | Reset | Description 
Value 


—sr— ____ (| 


MMU_REG_AUTH R/W | 10 Control the authority of all mmu register,except 
MMU_UPDATE,Which can be write. 
О:ипзегсиге APB can wr those regs 
1: unsercure APB cannot wr those regs 


8.6.6 Implementations 
8.6.6.1 Module Hierarchy 
| 
ka gsp_top.v 
|------ gsp_axi.v 
|------ gsp_core.v 
k gsp apb г.м 


|------ gsp_mc_core.v 
|----% gsp_mc_in.v 
|-----= gsp_mc_out.v 
|------ gsp_mc_dat.v 


8.6.6.2 Memories Requirements 

memory Name Width | depth Number Space(byte) Description 
ВЕ15Н 142Х128 128 142 1 2.22К Scale0 cache ram 
RF1SH_ 32X32 32 32 4 0.5K Scaled line ram 
ВЕ15Н 32X36 BE 36 32 2 0.28k ScaleO horizontal/vertical 

coefficient 

RF1SH 296X64 64 296 2 4.625k Layer1 input ping-pang ram 
RF1SH 486X64 ВЕ | 64 486 2 7.594k LayerO input ping-pang ram 
RA1SH 576x64 64 576 1 4.5k Layer1 input cache ram 
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RA1SH_972x64_BE | 64 972 1 7.594k Layer0 input cache ram 
RA1SH_144x12 12 144 1 0.21k Layer0 tag ram 
RA1SH_72x12 12 72 1 0.105k Layer1 tag ram 
RF1SH_256X64_BE | 64 256 2 4K Rotation output ram0 
RF1SH_128X64_BE | 64 128 2 2K Rotation output ram1 
RF1SH_130X64_BE | 64 130 2 2.03K Rotation output ram2 
gsp inner space 35.66K 

RF1SH_256x44 44 256 1 1.375K MMU rd ram 
RF1SH_64x44 44 64 1 0.34K MMU wr ram 

Total space 37.37K 

8.6.6.3 Bandwidth estimation 

Case: 


Input_layer0:1920x1080_yuv420_2p 

Input layer1:1280x720_argb888 

Output:1280x720_argb888 

-source : LO: 1920x(1080 + 3x720/32) x 1.5byte~=1920x(1080+66)x1.5byte;L1:1280x720x4byte 
L1: 1280x720x4byte 

-destination: 1280x720x4byte 

Data bandwidth: (LO+L1) + 1280x720x4byte = 3300480 +3686400+3686400=10673280byte 


87 DPU lite 


8.7.1 Overview 


The display processing unit (DPU_lite) is used to fetch multi-layer data from external memory, 
composite them, and output with DPI/eDPI interface on display panel or write back to external memory. 
The detail design information is presented below 


8.7.2 Features 


e Support up to 7 layer (include a background layer) composition; 
e Support up to HD(1280X720); 

e Support RGB/YUV(2-plane) data in each layer; 

e Support security accessing on top layer and write back; 

e Support write back to DRAM; 

e Support dynamic ARQoS; 

e Support dithering, RGB888->RGB666/RGB888->RGB565; 
e Support 16/18/24bits DPI output; 

e Support 16/18/24bits eDPI output; 

e Support TE function on eDPI output; 

е 64615 АХ! 3.0 Master; 

е 3261$ APB 4.0 Slave; 
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8.7.3 Signal description 


8.7.3.1 


Main features: 


- 64-bit independent read and write data bus 
- Designed to support to 384MHz 


AXI interface 


SC9832E Device Specification 


Signal Width Ще) Description Clock Domain 
Name 
AWID 4 OUT | Write client ID. clk_dpu 
AWADDR 32 OUT | Write address. clk_dpu 
AWLEN OUT | Burst length (write). clk_dpu 
AWSIZE OUT | Burst size (write). clk_dpu 
AWBURST | 2 OUT | Burst type (write). clk_dpu 
Always set to INCR in DPU_lite 
AWPROT 3 OUT | Protection type (write). clk_dpu 
AWQOS 4 OUT | WCH QOS clk_dpu 
AWVALID 1 OUT | Write address valid. clk_dpu 
AWREADY | 1 IN Write address ready. clk_dpu 
WID 4 OUT | Write ID tag. clk_dpu 
WDATA 64 OUT | Write data. clk_dpu 
WSTRB 8 OUT | Write strobe (byte lane). clk_dpu 
WLAST 1 OUT | Write last. clk_dpu 
WVALID 1 OUT | Write valid. clk_dpu 
WREADY 1 IN Write ready. clk_dpu 
BREADY 1 OUT | Write response ready. clk_dpu 
BID 4 IN Response ID. clk_dpu 
BRESP 2 IN Write response. clk_dpu 
BVALID 1 IN Write response мапа. clk_dpu 
ARID 5 OUT | Read address ID. clk_dpu 
ARADDR 32 OUT | Read address. clk_dpu 
ARLEN 4 OUT | Burst length (read). clk_dpu 
ARSIZE OUT | Burst size (read). clk_dpu 
ARBURST OUT | Burst type (read). clk_dpu 
Always set to INCR in GSP 
ARQOS OUT | RCH QOS clk_dpu 
ARPROT OUT | Protection type (read). clk_dpu 
ARVALID 1 OUT | Read address valid. clk_dpu 
ARREADY |1 IN Read address ready. clk_dpu 
RREADY 1 OUT | Read ready. clk_dpu 
RID IN Read ID tag. clk_dpu 
RRESP IN Read response. clk_dpu 
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RDATA 64 IN Read data. clk_dpu 
RLAST 1 IN Read last. clk_dpu 
RVALID 1 IN Read valid. clk_dpu 
8.7.3.2 APB interface 
Signal Name Width | I/O Description Clock Domain 
PRDATA 32 OUT АРВ read data. clk_dpu 
PENABLE 1 IN APB ENABLE clk_dpu 
PADDR 13 IN APB address bus. clk_dpu 
PSEL 1 IN Address decoded. clk_dpu 
PREADY 1 OUT APB transfer done. clk_dpu 
PWRITE 1 IN APB write. clk_dpu 
PWDATA 32 IN APB write data. clk_dpu 
PPROT 3 IN APB protect clk_dpu 
8.7.3.3 DSI DPI/eDPI Interface 
Signal Name Width | /О Descripiton Clock 
Domain 
Pad in lcd te 1 IN Pad in lcd test signal - 
Pad out lcd rst n 1 OUT Pad out Icd reset signal ск ари 
Dsi dpi colorm 1 OUT DSI DPI I/F color mode clk_dpu 
Dsi_dpi_shdn 1 OUT DSI DPI I/F shut down clk_dpu 
Dsi_edpi_te 1 IN eDPI TE signal clk_dpi 
Dsi_edpi_halt 1 IN DPI halt signal clk_dpi 
Dsi_edpi_vsync_edpi_wms 1 OUT | ОРУ VSYNC or eDPI WMS signal clk_dpi 
Dsi edpi hsync 1 OUT DPI hsync signal clk dpi 
Dsi edpi de 1 OUT DPI Pixel Data Enable ск dpi 
Dsi edpi db 24 OUT DPI Pixel Data clk dpi 
8.7.3.4 Miscellaneous Interface 
Signal Name | Width | I/O Descripiton Clock 
Domain 
clk_dpu 1 IN DPU lite core clock. - 
Rst_dpu_n 1 IN DPU lite core reset signal. ск ари 
ск dpi 1 IN DPU lite output core clock. - 
Аз dpi n 1 IN DPU lite output core reset signal ск dpi 
int req dpu 1 OUT DPU lite interrupt signal. ск ари 
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OUT 


Dpu_ddr_busy 1 


DPU_lite busy sugnal 


clk_dpu 


8.7.4 Function description 


The DPU_lite block diagram is shown in below. 


ОРО Ійе 


WriteBack 


iBuf 


4х 64x64bits 


Pixel Buf 


4x 1440x96bits 


|| 


Output 


АХ! Bus 
< —3 


AXI 


Master 


Fetch 


С» 


YUV2RGB 


=> 


Blending 


Dithering 


APB Bus 
<-> 


Layer 
Parser 


Blend 
CMD 


| 


Regs Ctrl 


ра 


DPI Ctrl 
A 


eDPI Ctrl 


=== 


DPI Clock Domain DPU Clock Domain 


Figure 8-68 DPU Block Diagram 


8.7.4.1 Data Path 


The DPU_lite supports display output and write back to DDR memory. 


DPU Пе 


~ 
=_= Е 
"WriteBack зе ENT 
dx 1440s 


AXI Buf М 
12864615 YUV2RGB 


АХ! Bus 
АХ! 


Master 


Dithering 


Blending 


> 


Layer 
Parser E 


Blend" 
= CMD 


APB Bus 
< 


> Regs Сіп 


eDPI Ctrl 


DPI Clock Domain DPU Clock Domain 


See не ы екісі > WriteBack Path 
ee a CIE > Display Path 


Figure 8-69 DPU Data Path 


8.7.4.2 YUV2RGB 


The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 


adjusted for special application, the adjustment as below, 
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Y tmp = (Y - 128) * y contrast / 256 + 128 + y brightness; 
Y’ = CLIP(Y tmp, 255, 0); 

U tmp = (U- 128) * u saturation / 256 + u offset; 

U' = CLIP(U tmp, 255, 0); 

V tmp = (V - 128) * v saturation / 256 + v offset; 

V^ = CLIP(V twp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the variable coefficient 
matrix calculation, the calculation formula as below. 


[R] [c00 с01 с02 171 [соз] 
с |= | cto с11 а? о |+ аз | 


[в] [e20 со e2 ||v'] [сәз | 


The constant coefficient for BT601 full range format is below: 


[R] [1 0 359 /256 |[У'| [-180 | 
та — 88 / 256 -183 7256 | U"| +4 136 | 
|B| |1 454 1256 0 | у] 297 

The constant coefficient for BT601 narrow range format is below: 
[R] [298 / 256 0 409 / 256 |[У'| [- 223 | 
la | = | 298 1256 – 100 / 256 - 208/256 Ци + | 136 | 
|B | [298 1256 516 / 256 0 Пи | [277 | 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to 
YUV444 before converse. 


When the input is YUV422, we need up-sample UV in horizontal. 


YUV422 | YUV444 
ЕНЕ а Ob ЕЕ ______ 
ін қазға чо. | ППППППП ------ 
É ú H M. .._-___ | BENBHNBEN __ 
E Original UV pixel [] Interpolated/duplicated UV pixel 


Figure 8-70 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 


vertical. 

YUV420 | YUV444 
B 8 H HE ______ - а ЛЕН ------- 
о" ппипипи ______ 
EG E dg... x апп _______ 

m Original UV pixel П !nterpolated/duplicated UV pixel 

Figure 8-71 YUV420 to YUV444 Conversion 
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Data Format 
The DPU supports YUV or RGB source data, the data format is listed in below, 
Format Code Data Mapping 
YUV422 | 0000 
Y Plane UV Plane 
31 24 16 8 0 31 24 16 8 0 
Y3 | Y2 | Y1 | YO v2 | U2 | мо | UO 
Y7 | Y6 | Y5 | Y4 ve | U6 | V4 | U4 
YUV420 | 0001 
(NV12) UV Plane 
Y Plane 
31 24 16 8 0 31 24 16 8 0 
ҮЗ | Y2 | Y1 | YO v2 | U2 | мо | UO 
Y7 | Y6 | Y5 | Y4 ve | U6 | V4 | U4 
ARGB888 | 0010 31 24 16 8 0 
AO | RO | со | во 
A1 | R1 | G1 B1 
RGB565 | 0011 31 20m 21 16 12 0 
R1 | G1 | B1 во | со | во 
R3 | G3 | ВЗ | R2 | G2 | B2 


The DPU supports many kinds of data format transform, in order to implement multi-layers 
blending, each layer data will be transformed to RGB888 format, these transform are 


shown in below. 


YUV __ > YUV2RGB 


RGB666 — W 


RGB565 |— Extend 


RGB555 | 4 


RGB888 


RGB888 


Figure 8-72 Intermediate Data Transform 


There are 2 extend modes to transform 5bits or 6bits data to 8bits, 


Padding with MSbs: 

D[7:0] = (D[4:0], D[4:2]}; D[7:0] = (D[5:0], D[5:4]}; 
Padding with Os: 

D[7:0] = (D[4:0], 350); D[7:0] = {D[5:0], 2’b0}; 
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8.7.4.4 Blending 


The module supports 2 blending modes, if LO is bottom layer, L1 is up layer with alpha A1, and the 
blending result is L, one is: L = (L1*A1 + L0*(256-A1))/256, and another is: L = L1 + (L0*(256-A1))/256. 


The alpha selection is below, 


if (Ll == color key) //transparent 
Al = 0; 
else if(1 == alpha sel) //layer alpha 


Al = layer alpha; 
else //pixel alpha 


Al = pixel alpha; 


L = (L1*A1 + L0*(256-A1))/256 
This blending calculation is below, (only use a multiply) 


1Ғ(А1 == 255) 
‚= Ll; 
else if (Al == 0) 
‚= L0; 
else 
L = (11 - 10) *А1/256 + LO; 


L = L1 + (L0*(256-A1))/256 
This blending calculation is below, 


if (Al == 255) 
‚= 11; 
else if (Al == 0) 
|, = L0; 
else 
‚ = L1 + L0*(256-A1/256); 


8.7.4.5 Writeback 
The writeback module will write the display pixels (32-bit/pixel, alpha-8'hff) back to the DDR memory. 


8.7.4.6 DPI Interface 


In normal operation, DPU lite should continuously provide complete frames of image data at a 
sufficient frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is transmitted from the 

DPU lite to a display device as a sequence of pixels. With each horizontal line of the image data sent 
as a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the ОРО lite to the display device during 
one pixel period. The rising edge of PCLK is used by the display device to capture pixel data. Since 
PCLK runs continuously, control signal DE is required to indicate when valid pixel data is being 
transmitted on the pixel data signals. 
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Figure 8-74 DPI Timing 


8.7.4.7 eDPI Interface 


The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS memory write 
commands. It supports tearing effect, but DSI host cannot generated the tearing effect automatically, it 
always is trigged by ‘set_tear_on’ command. The eDPI supports halt function, it indicates the DSI host 
needs DPU lite to wait it. The interface define is shown in below. 
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dpipclk | | | | | 


edpiwms | 


dpidataen | 


edpihalt 


dpipixdata го | D1 | D2| D3 | 04| 05 | 06 | D7| ов D9 010 | D11 


Figure 8-75 eDPI Interface 


8.7.5 DPU lite REG Register Address Map 
Base address: 0x00000000 


СТИ СТЭНА — — | 
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0x03A0 S CHECKSUMO START P | Shadow of CHECKSUMO Start Postion 
OS 


|ОХОЗА4 | S CHECKSUMO END POS | Shadow of CHECKSUMO End Postion 


ылау S_CHECKSUM1_START_P | Shadow of CHECKSUM1 Start Postion 
OS 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2298 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


8.7.5.1 DPU_VERSION 


Са [s 9o 25 [2 [2 [26 [25 | [25 2 [т | 2 е Ге [зт | 
ТІГЕ ООВ 


reserved 


w Ft] 
R ШИША ВИ ЕВ ЕИ ВА ЕВ О СЗ ОИ C КОЗ КЗ И 
Ce Е а ЕЕ Е ЗЕ Е ВСЕ ЗЕ EORR 8 А 87 
[Name | — w O 


VERSION 
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"әр 
е |" | С С ОС С С ОС ОС ОС ОС С С Е СЗ С 


DPU_VERSION 


Field Name Type Reset Description 
Value 


Desv — mus no oo mew ООО 
VERSION [15:0] |RO |0х100 |DPU lite module version. 


8.7.5.2 DPU CTRL 


0x00000004 DPU Config (0x00020000) DPU CTRL 


ЕСЕ ae НЕЕ ECC EH EGER 


ы Е 


| Туре | [| _—_— ЄЫ_ —_— — — —<4< М Ы ви | RW 


" BUSY_ADVANCE 


и А [=== [=== [= [= 


DPU_CTRL 


Field Name Type Reset Description 
Value 


кәе ІСІГІ |o oo [sea — — — — — — —] 


FETCH CLK MO | [17] RW 0х1 The clock gating module of fetch related module 
DE 0: the clock always on; 
1: the clock auto gating, when rf start fetching, 
clock is enable, and after blending operation is 
done, the clock is stop. 


EXT_MODE [16] The mode RGB555, RGB565 or RGB666 extend 
to RGB888, 
0: use MSBs; 
1: use Os; 
BUSY ADVANCE | [15: 8] Rw joo | Busy assert advanced time, it is us unit. 
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The mode of output busy 
0: always busy; 
1: auto busy. 


DITHER_EN Dithering enable 
0: disable; 
1: enable. 
REG_UPDATE Shadow registers update 
Write ‘1’ to update current registers to shadow 
registers. 


REG_UPDATE_M Shadow registers update mode 
ODE 0: update with SW and VSYNC; 
1: update only with SW. 


RUN MODE DPU run mode 


0: always run mode, it can be for RAMless or 
non: RAMless device; 


1: single run mode, it may be for non: RAMless 
device. 

ОРУ ИЕ selection 

0: DPI I/F; 

1: eDPI I/F; 

others are reserved. 


DPU_STOP [ 1] 0x0 DPU stop 


Write "110 stop DPU, It is only used in always run 
mode for stop refreshing. 


DPU RUN WC 0x0 DPU start 
Write '1' to start DPU. 


8.7.5.3 PANEL SIZE 


0x00000008 Panel Size (0x00000000) PANEL SIZE 


| em 1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 
| Name | о вашу | 


reserved PANEL_SIZE_Y 


reserved PANEL_SIZE_X 


Туре ss aw 


PANEL_SIZE 


Field Name Type Reset Description 
Value 


eei oa [Ro oo [mesa — — — — — — ——] 


PANEL SIZE Y | [27:16] Panel vertical size. It is pixel unit. 
пл [mo oo [mee — 
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8.7.5.4 PANEL_RSTN 


Ten 2122 [s [25 [и [о [2 [77 [ж [+ е [т [ле 


reserved 
ES 
Reset | ООО ооо ОО О О ОО ООО поли ОК ОЗ ОКЗ ОИ КС НИ 
БЕ Е Е С Е Е SI EE СЗ Е ЕСИ ВЕЩ CN СИ 


4 é 
reserved LR 

ST 

N 


PANEL RSTN 


Field Name Type Reset Description 
Value 


PANEL RSTN | ————— device reset 
0: reset device; 
1: release device. 


8.7.5.5 DPU SECURE 


DPU Secure Setting (0x00000000) 
| Bit |31|30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


reserved 


Type 


ESS ы 
L3: ШИША ИШИ И СИ С СЗ В ОЕ КОЗ КЗ КИ 
SS В Е Е С Е ЗС ee 


о 
геѕегуеа ВЕ 


E3 


DPU SECURE 
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Field Name Type Reset Description 
Value 


кые — [ms [Ro oo ООО 


SECURE EN 0x0 DPU secure enable, active high. Secure 
accessing only. 


8.7.5.6 DPU QOS 


са o о [25 2 2 е [25 2 [23 [2 [77 [ж Ге ее 
ІСІГІ [eem мм | 
ЕГІН Iva 

вези ОРТ 
ви | тв | | па | а ЕС о ә С С е е а а Е То 
кате |___миссенси [ мазно | жола | озин _ 
везе С [fal Пе o. ETT] 


DPU QOS 


Field Name Type Reset Description 
Value 


eei — [mus Ro oo [ewe — — — — — — — 


ARQOS MUL [18:16] | RW 0х4 The Pixel buffer can store 8 lines pixels, Базе оп 
the line num of display read pixel buffer , adjust 
the ARQOS, if the line num of display read pixel 
buffer is greater than or equal to the 
ARQOS MUL value , the AR_QOS will be set to 
ARQOS HIGH , the default value of ARQOS is 
ARQOS LOW 


Съ Ти [so] |» 2 [s [25 [а 2 [2 т |» е е [т [ле 
ЕСІГІ ИСНИ 


reserved BG COLOR 


| ex |15 | [яз | 12 | | ло |е e | 7 [е | 5 | |з | 2 | 1 |о 


BG_COLOR 
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ЕЛЕНЕНЕНЕЕНЕЕЕНЕНЕНЕЛЕНЕЕКЕЕНЕНЕНЕН 


BG_COLOR 


Field Name Type Reset Description 
Value 


mug [mo [oo [мя | 
BG COLOR [23: 0] Background color 


8.7.5.8 LAYO BASE ADDRO 


Св [o 2 [22 [27 [2 [25 [2s [75 2 [27 2 е [8 | е 
| Name | LAYO BASE ADDRO 

вези | [ер ере е 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


LAYO BASE ADDRO reserved 


Т 
e| o Jo ере Г] 


LAYO_BASE_ADDRO 


Field Name Type Reset Description 
Value 
LAYO BASE AD | [81: 4] RW 0x0 RGB data base address when RGB source; 
DRO Y data base address when YUV source, it is 
16byte-align. 


Layer0 Base Address1 (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


LAYO_BASE_ADDR1 


LAYO_BASE_ADDR1 reserved 


me | m Е —] 
DTI Ре ере IDEE 


| ex ри | [яз | 12 | п [9 | | 7 [е | 5 |4 [3|2|150 
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LAYO BASE ADDR1 


Field Name Type Reset Description 
Value 


DE BASE AD | [31: 4] UV data base address when 2-plane YUV source, 
itis | ня align. 


8.7.5.10 LAYO_CTRL 


0x00000030 Гауего Config (0x00000000) LAYO_CTRL 


БЕ EUH ESTIS ESI ES ES EIE ESI TES CR E CR 


- — Е 


пре и | 


LAYO_CTRL 


Field Name Type Reset Description 
Value 


eei [зил[б [oo [esa — — — — — — ——] 


LAYO BLEND M | [16] RW 0x0 layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAYO RBUV SW | [15] R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 
0: DONCT switch; 
1: exchange R and B/ U and V. 


шына” [pem [o eem _ 


LAYO SWITCH data byte order in a 32bits word, if the source is 
(BO, B1, B2, ВЗ}, then it mapped to: 
0: (BO, B1, B2, B3]; 
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Т: (80, B1, B2, B3} ? (83, B2, ВТ, BO}, 
2: (BO, B1, 82, ВЗ) 2 (82, ВЗ, BO, B1}; 
3: (BO, B1, 82, B3) 2 (B1, BO, B3, 82). 


LAYO FORMAT [ 7:4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAYO PALLETE | Layer pallete enable, active high. 
EN 


LAYO ALPHA SE | [2] RW 0x0 layer alpha selection 
L 0: pixel alpha; 
1: block alpha; 
LAYO CK EN [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 
LAYO EN RW 0x0 layer enable 
0: disable; 
1: enable. 


8.7.5.11 LAYO SIZE 


0x00000034 Гауего Size (0x00000000) LAYO SIZE 


| em 1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 
| Name | ОМ. чошу | 


reserved LAYO_SIZE_Y 


reserved LAYO_SIZE_X 


RW 


LAYO_SIZE 


Field Name Type Reset Description 
Value 


esee: — mas [o —oo www — — — — — — — 


LAYO SIZE Y [27:16] | RW 0x0 layer vertical size, it is based on the top left point 
of work plane, it is pixel unit. 


[wei nsi [RO oo еее ——  — — 


LAYO SIZE X [11: 0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 
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8.7.5.12 LAY0_PITCH 


Са 2 2 [2 T2 [26 [25 | [25 2 [т 2 е е [зт [6] 
ње rr r 


reserved 


x m ООО 
[ое | f O о | ела си о Је ела В о s] 
ЕСЕ ЕЛЕЛЕНЕЗ o Е СЗ Це ИС EE ii 


reserved LAYO PITCH 


LAYO PITCH 


Field Name Type Reset Description 
Value 
mum [mo [oo wed — — — — — — 
LAYO PITCH [11: 0] layer pitch, it is pixel unit. 


8.7.5.13 LAYO POS 


Съ Ти о [25 |» [2 Те [25 [и 2 [2 [и |» е [те | v [ле 


reserved LAYO POS Y 


Есен [EC ERES ETE О ЕЕ CIERRE ri 


reserved LAYO POS X 


LAYO POS 


Field Name Type Reset Description 
Value 


esee  |Drz [Ro oo [meva — — — — — — — ] 


LAYO POS Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
пл [no oo eed CS 


LAYO POS X [11: 0] RW 0x0 Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
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8.7.5.14 LAY0_ALPHA 


са [o oo [29 [2s [77 [29 | 2 2 [2 [т | » е [пе | v [в 
D | не -- 


reserved 


ПЕ ООО 
[ое ШИШИ 5 око о | ела С В О ела К s] 
Еее ECT ЕЕ COR o s js Pas ii 


reserved LAYO_ALPHA 


| — | ____~ j 
rese Е | С а пи а Е | С ОС С ОС Е С БС 


LAYO_ALPHA 


Field Name Type Reset Description 
Value 
втв [Ro |90 [ese 0, 
LAYO_ALPHA [7: 0] layer alpha. 


8.7.5.15 LAYO_CK 


Ten Те [25 [2o [ [ [25 [и 2 [2 [ [ T е [т [ле 
папе 


reserved 


ЖШ Re Eee ee Eee 


LAYO_CK 


Peel СТ 


LAYO_CK 


Field Name Type Reset Description 
Value 


mrs [no Joo [mena — — — — — — — — 
LAYO CK [23: 0] color-key RGB value. 


8.7.5.16 LAYO PALLETE 


са Ти [so] 2 2r [s [25 [и 2 [2 [т |» [8 [ Ге 
ЕСІГІ ааа мм | 


reserved LAYO PALLETE RGB 
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эе [T ПОС 
пе Те 
Са е ее о [в Те е а е 2 ео 


LAYO_PALLETE_RGB 


Peel PPP PPP СТ 


LAYO_PALLETE 


Field Name Type Reset Description 
Value 


eei ГОТИТЕ 


LAYO РАП ЕТЕ | [23: 0] layer pallete RGB. 
RGB 


8.7.5.17 LAYO_CROP_START 


Ten Ти [во [2s [2o 2 [2 [25 23 2 [в [ [ж е [8 [| v [пе] 


reserved LAYO CROP START Y 


Ж ПЕ ЕЛЕЛЕНЕНЕЛЕЛЕШЕЛЕЛ ЕЗЕНЕЛЕЛЕНЕЛ 


reserved LAYO CROP START X 


LAYO CROP START 


Field Name Type Reset Description 
Value 


eei — [mw [Ro oo [е — — — — — — — —] 


LAYO CROP ST | [27:16] | RW 0x0 vertical start position for cropped layer source 
ART Y data, it is pixel unit. 


ewe] Usa [Ro wo feee — — — — — —] 


LAYO CROP ST | [11:0] RW 0x0 horizontal start position for cropped layer source 
ART X data, it is pixel unit. 


8.7.5.18 LAY1 BASE ADDRO 


Съ Ти [so] 2o 2 Те | [и 2 [2 [7 [ж е е [15] 


LAY1_BASE_ADDRO 
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a n 
гр] 
m |а | па | ЕТО |» 2 Те 


LAY1_BASE_ADDRO reserved 


me | m Em —] 
LTIEBERERERERERERERERERERERUEESERES 


LAY1 BASE ADDRO 


Field Name Type Reset Description 
Value 
LAY1 BASE AD | [31:4] RGB data base address when RGB source; 
DRO 


еме — iso [б oo [меш — — — — — — — 


8.7.5.19 LAY1 BASE ADDR1 


Съ Ти [во [25 2o [2 Те [25 [и 2 [2 [ [ж е [пе [| v [15] 


LAY1 BASE ADDR1 


Еее С Е EROR CR IERI RR ECRIRE eee 


LAY1 BASE ADDR1 reserved 


€ — mm Em —] 
ПЕ o 5: 1 ОС С ОС 


ГАУ1_ВАЗЕ_АООА1 


Field Name Type Reset Description 
Value 
LAY1 BASE AD | [81: 4] UV data base address when 2-plane YUV source; 
DR1 


ема [©] [б oo СООО 


8.7.5.20 LAY1_CTRL 


e CE 


ш Е 
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== 


3 - и 
LAY1 SWI 
LAY1 FORMAT 
Е 


е е 


LAY1_CTRL 


Field Name Type Reset Description 
Value 


eei — [зил[б oo [mesa 1 


LAY1 BLEND M | [16] RW 0x0 layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
САУТ RBUV SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 
0: DONCT switch; 
1: exchange В and В/О and V. 


пала [no oo [тее 
LAY1 SWITCH 19:1 (ян CA data byte order in а 32bits word. 


LAY1_FORMAT [ 7: 4] layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY О РАП ЕТЕ | ЖЫНЫН pec pes pallete enable, active high. 
и 4 _ALPHA SE layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY1_CK_EN layer color key enable, 
0: disable; 
1: enable. 
LAY1_EN layer enable 
0: disable; 
1: enable. 
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8.7.5.21 LAY1_SIZE 


Са [s 2 25 [2 2 [26 [2 2 [з T2 [т | е Ге [зт [6] 


reserved LAY1_SIZE_Y 


ЕСЕ ЕЛЕЛЕМНЕЗЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЙЕНЕЯ 


reserved LAY1_SIZE_X 


LAY1_SIZE 


Field Name Type Reset Description 
Value 
LAY1_SIZE_Y A Пеш — vertical size, itis based on the top left point 
of work plane, it is pixel unit. 
пета ыы - 


LAY1_SIZE_X [11: 0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 


8.7.5.22 LAY1 PITCH 


се Ти [во |» |» 2 е | [и [о 2 [ [ж Ге е 7 
Dmm ен 


reserved 


SSS SES ae 
| езе | ЕЕЕ КИ ЕЕЕ В ЕО С О КОЗ ЕЕ 
| bit |15 [ча | 13 |12 | п | [ое | 7 [е | 5 [4 за | 1 |о 


reserved LAY1_PITCH 


ЕГІН e ОИ 
ее С С и | С ОС С О ОСЗ С ОС ОС СЗ СЗ С 


LAY1_PITCH 


Field Name Type Reset Description 
Value 


mua [no [oe [me — — — — — — — 
LAY1 PITCH [11: 0] layer pitch, it is pixel unit. 
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8.7.5.23 LAY1_POS 


Con [o [o|er] [esee e a e re or e 


reserved LAY1_POS_Y 


cee ae e e e Е ЕВА ee ECT 


reserved LAY1_POS_X 


LAY1_POS 


Field Name Type Reset Description 
Value 
sug [RO oo es | 
LAY1_POS_Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
пл |mo oo ооа 


LAY1_POS_X [11:0] RW 0x0 layer horizontal start position, it is based on the 
top left point of work plane, it is pixel unit. 
8.7.5.24 LAY1_ALPHA 


Ten и [во | а |» 2 е [25 | 2 [е 2 [ж Ге е 7 [ле 
ens [= 


reserved 


SSS SES ae 
| езе | ЕЕЕ КИ ЕВ о ЕН ЕВ ЕЕН ЕЕ 
| bit |15 | ма | 13 лги [зо | о | в | 7 | [аз [о [о 
| Name | ee 


reserved LAY1 ALPHA 
туе | о _______| юы 


LAY1 ALPHA 


Field Name Type Reset Description 
Value 


[wei fea [no oo [ea — — — — — — — — 
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8.7.5.25 LAY1_CK 


Са [s 2 2 [29 2 [25 [25 | [25 22 [т [зв е [6 [ | 
ЕСІГІ кш = | 


reserved LAY1_CK 


ЕСЕ С Е СЕ сле ТЕ сен АЗ Е ЗВ | во EO ei 


LAY1_CK 


1115 


LAY1_CK 


Field Name Type Reset Description 
Value 
(124 [RO foo [ема 
LAY1 CK [23: 0] color-key RGB value. 


8.7.5.26 LAY1 PALLETE 


се Ти [во |» |» 2r [s [25 [и 2 [2 [7 [ж е е [ [56 


reserved LAY1 PALLETE RGB 


ЛЫ С ЕЕЕ ре се ERES ERR ERES EE CREER 


LAY1 PALLETE RGB 


Peel DP PP PP PPP PPP, 


LAY1_PALLETE 


Field Name Type Reset Description 
Value 


LAY _РАЦЕТЕ_ > 0] СЕЛЕСИ ЕЕ layer pallete RGB. 


8.7.5.27 LAY1_CROP_START 


Съ Те | зе [за 2 Ге 25 [за 2 [о 2 [ж е е [те] 
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Гете Awa 


LAY1_CROP_START 


Field Name Type Reset Description 
Value 


киш ЕЕ во [oo шше 


РЕКЕ м [27:16] | RW vertical start position for cropped layer source 
data, it is Icom C — M unit. 


LAY1 CROP ST | [11:0] horizontal start position for —— layer source 
ART X data, it is pixel unit. 


8.7.5.28 LAY2 BASE ADDRO 


Съ Ти [so] 2o [2 s [25 [25 2 [2 [и [ж е [пе [| v [15] 
w | — e OU 


LAY2 BASE ADDRO 
| Name | LAY2 BASE ADDRO reserved 


LAY2 BASE ADDRO 


Field Name Type Reset Description 
Value 


LAY2 BASE AD | [81:4] layer data base address. 
DRO 


ема [з] [Wo oo еее — — — — — — — 


8.7.5.29 LAY2 BASE ADDR1 


С Ги [во | а» [2 Те [25 [и 2 [2 2 [ж е е [те] 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2315 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


| Name | LAY2 BASE ADDR1 


и 
ЕЛЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЛЕЛЕЗЕЛЕЛЕЯ 
KHU] IE K KIZI!I IIIIHLI ата ааа 


LAY2 BASE ADDR1 reserved 
De | м м 


LAY2 BASE ADDR1 


Field Name Type Reset Description 
Value 
LAY2 BASE AD | [31:4] UV data base address when 2-plane YUV source; 
DR1 


eei — iss [б oo [е  — — — — — —] 


8.7.5.30 LAY2 CTRL 


се ICAGIERERES 


" Е 


| Туре | 


LA 
" Y2_ LA 
LAY2_SWI 
reserved LAY2_FORMAT Е ма. 
TCH EN 


Type == | att 


LAY2_CTRL 


Field Name Type Reset Description 
Value 


ODE” BLEND_M т /———— blending 2 
0: normal mode: (L=(1-A1)*LO + A1*L1) 
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ы рор ПОНИ 1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAY2 RBUV SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 

0: DONCT switch; 

1: exchange R and B/ U and V. 


пало Ro oo [eee | 
LAY2 SWITCH [9:8] [Rw [охо | data byte order in a 32bits word. 


LAY2 FORMAT [ 7:4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY2_ РАЦЕТЕ | mmm Layer pallete enable, active high. 
vidis _ ALPHA SE | [2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY2 CK EN [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAY2 EN layer enable 
0: disable; 
1: enable. 


8.7.5.31 LAY2 SIZE 


са [s [o2 [9 [o [5 [5 [5 [8T 2 [э [ж D [те [тт е 
Ly wF 


reserved LAY2 SIZE Y 
Туре [м 


Type 


LAY2 SIZE 


Field Name Type Reset Description 
Value 


LAY2 SIZE Y [27:16] —€——— vertical size, it is based on the top left point 
of work D EE it is pixel unit. 
LAY2 SIZE X [11: 0] MS RS ERUIT ERUNT layer horizontal size, it is based on the top left 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2317 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GORSPREADTRUM 5082 Device Specitcation 
LLL СБ _ е d 


8.7.5.32 LAY2_PITCH 


Са [s 9o 2 [25 T2 [26 [25 | [25 2 [т | 2 е е [зт | 


reserved 


Type 


reserved LAY2_PITCH 


СПА ИЕЛЕ ле ЕЛ ЗВ Е aen esq we riso eS 


LAY2_PITCH 


Field Name Type Reset Description 
Value 
mua [no оо [еш — — — — — — 
LAY2 PITCH [11: 0] layer pitch, it is pixel unit. 


8.7.5.33 LAY2 POS 


Съ Ти [во [25 |» [2 Те [25 [и 2 2 [и |» е [те [т [ле 


LAY2 POS Y 


RC лв лайно ста CORRI URSI ECRIRE RE EC ECRIRE 


reserved LAY2 POS X 


LAY2 POS 


Field Name Type Reset Description 
Value 


esee: [изу [Ro oo [mesa — — — — — — — ] 


LAY2 POS Y [27:16] | RW layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
УЕ ко с ___________ 
LAY2 POS X [11:0] Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
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8.7.5.34 LAY2_ALPHA 


Съ Ти [во [25 29 2 [s eed 


reserved 


Type 


| bit |15 | 14 | 13 |12 | п | 0| о Le |v | ЕЛЕЕ | 2 | 1 |о 


| Мате | reserved LAY2_ALPHA 
Te в ee _____ 


LAY2_ALPHA 


Field Name Type Reset Description 
Value 
sug [Ro oo [ese | 
LAY2 ALPHA [7: 0] layer alpha. 


8.7.5.35 LAY2_CK 


са o [9o [25 2 е [25 2 2 [2 22 е [тв [т [в 
ЕСІГІ ы ОО 


reserved LAY2_CK 


ва ри | [яз | іи [зо 9 | е | 7 |е | 5 |4 |з | 2 | 1 |о 
{м ____ лаж | 


LAY2_CK 


Field Name Type Reset Description 
Value 


ага И И АСОИ 
LAY2 CK [23: 0] color-key RGB value 


8.7.5.36 LAY2 PALLETE 


0x000000A8 Layer2 Pallete (0x00000000) LAY2 PALLETE 
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е 1221 212 212 12 е е е 
ЕСІГІ а ООО 
е [eS 
Preset а рр 


ва ри | 14 | 13 | 12 | п | по| о | е | 7 [е | 5 | 4 | з|2| 1 |о 


LAY2_PALLETE_RGB 


вези С ере ОС ОС С О ОСЗ ОС ОС ОЕ СЗ ГІ» 


LAY2_PALLETE 


Field Name Type Reset Description 
Value 


ema fea [RO [oo [ewe — — — — — — — 


LAY2 PALLETE_ | [23:0] layer pallete RGB. 
RGB 


8.7.5.37 LAY2_CROP_START 


Се o 9o [25 [2o 2 [25 [25 [23 2 [2 22 е [8 | ЕС 
| Name | reserved LAY2 CROP START Y 

ЕГІН e [| m ОИ 
ETIFSERERESEREREREREREREREREREREREN 
ШІНЕЛЕЛЕЛЕЛЕШІЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


reserved LAY2_CROP_START_X 


LAY2_CROP_START 


Field Name Type Reset Description 
Value 


Leser атаа |o [oo [ewe — — — — — — — 


LAY2 CROP ST | [27:16] | RW 0x0 vertical start position for cropped layer source 
ART Y data, it is pixel unit. 


пл [Ro oo [тее O 
LAY2 CROP ST | [11:0] horizontal start position for cropped layer source 


ART X data, it is pixel unit. 


8.7.5.38 — LAY3 BASE ADDRO 
0х000000В0 Layer3 Base Address0 (0x00000000) 
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е [о [9 [ж [т [8 [ale eae ее [18] 
эе узш» 00] 
вези | С ОС С О ОС ОС С О С ОС ОС ОС СЗ ОС С 


ва ри | 14 [яз | 12 | | [9 | е | у | | 5|4 | з | 2 | то 


LAY3_BASE_ADDRO reserved 


| туре | ом | m 
ЕШ | o | о | о [ооо | о | о | о | о | c 


LAY3 BASE ADDRO 


Field Name Type Reset Description 
Value 
LAY3 BASE AD [31: 4] layer data base address. 
DRO 


ees [ий [б oo [ea —  — — — — —] 


8.7.5.39 LAY3 BASE ADDR1 


Са Гэт [зо |а Гав 2 Гав 2 2 Газ 2 2 [ж Ге [в [т Ге 
| Мате | LAY3_BASE_ADDR1 

| Reset | о | о | о | о | о | vq М о oo оо То |о То | 
ЕСЕ ПЕ ECRIRE БЕСИ CORREO eee 
| Мате | LAYS BASE ADDR1 reserved 
mej аза 
Reset | о | о | ој о оо | о | о | о Го Го [о  — 858 


LAY3 BASE ADDR1 


Field Name Type Reset Description 
Value 
LAYS BASE AD | [31:4] UV data base address when 2-plane YUV source; 
DR1 


свела — 1s; [RO oo [е  — — — — —] 


8.7.5.40 LAY3_CTRL 


съ [э [9o [2 [2s [7 29 25 [2 [7 2122 е [т [| 
= я 


reserved 


ҮЗ. 
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о ë RO 


LAY3_CTRL 


Field Name Type Reset Description 
Value 


ema [mune [we [mms пъ 


(АҮЗ BLEND M | [16] layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAYS RBUV SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 
0: DONCT switch; 
1: exchange В and В/О and V. 


[eee [rag Ro [oo eed O 
LAY3 SWITCH |[9:8] [RW 0х0 | data byte order in a 32bits word. 


LAY3 FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY3 PALLETE - Layer pallete enable, active high. 
EN 
LAYS ALPHA SE | [2] RW 0x0 layer alpha selection 
L 0: pixel alpha; 
1: block alpha; 
LAYS CK ЕМ [ 1] RW 0x0 layer color key enable, 
0: disable; 
1: enable. 
ГАУЗ EN RW 0x0 layer enable 
0: disable; 
1: enable. 
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8.7.5.41 LAY3 SIZE 


Са 2 25 [2 2 [25 [2 2 [з T2 [т | е [e [ 7 | 


reserved LAYS3 SIZE Y 


ЕСЕ CR a e о Е Е Е ЕВА se С ESI iii 


reserved LAY3_SIZE_X 


LAY3_SIZE 


Field Name Type Reset Description 
Value 
LAY3 SIZE Y A Пеш — vertical size, itis based on the top left point 
of work plane, it is pixel unit. 
пета ыы - 


LAY3_SIZE_X [11: 0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 


8.7.5.42 LAY3 PITCH 


Съ o [so] 25 2 [s [25 [23 [2 [77 [ж Ге е [т [ле 
ЕСІГІ ен 


reserved 


SSS SES r 
| езе | БЕ КИ ЕЕЕ ЕН ЕО И О КОЗ СЗ И 
| bit |15 [ча | 13 |12 | п [зо [ое | 7 | [аз [о | 1 |о 


reserved LAY3_PITCH 


н 
LTXESERERERERERERERERERERERERENEREN 


LAY3 PITCH 


Field Name Type Reset Description 
Value 


mua [no [oe wed — — — — — — — 
LAY3 PITCH [11: 0] layer pitch, it is pixel unit. 
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8.7.5.43 ГАУЗ POS 


Con [s 9o 25 [29 [2 [26 [25 [2a [25 2 [2 | o [e [ 7 [6] 


reserved LAY3 POS Y 


ЕСЕ EC a s pos jean 


reserved LAY3 POS X 


LAY3 POS 


Field Name Type Reset Description 
Value 
sug [no oo eed — — | 
LAY3 POS Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
пл |mo oo ооа 


LAY3 POS X [11: 0] RW 0x0 Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
8.7.5.44 LAY3 ALPHA 


ви Ти [во | а 25 2 [s [25 [и 2 [2 [ [ж Ге е [7 [15] 
Dmm О 


reserved 


SSS SES ae 
| езе | ЕЕЕ КИ ЕВ о ЕН ЕВ ЕЛЕН ЕЕ 
ва [14 | 13 |12 | п |ло| 9 | в | 7 [е | 5 |4 | з [о | 1 |о 
| Name | ee 


reserved ГАУЗ ALPHA 
Te о м 


LAY3_ALPHA 


Field Name Type Reset Description 
Value 


кее fea [no oo |же — — — — — — 
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8.7.5.45 LAY3 CK 


Са 2 25 [29 2 [25 [25 | [з] [т | 2 е е [ 7 [6] 
LIEN НИ 


reserved LAY3 СК 


CN ЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕНЛЕЛЕЛЕЛЕНЕНЕЯ 


LAY3 CK 


1115 


LAY3_CK 


Field Name Type Reset Description 
Value 
э [Ro |90 [eea  — — i 
(АҮЗ CK [23: 0] color-key RGB value 


8.7.5.46 ГАУЗ PALLETE 


ви Те [2s 29 [2r [s [25 а 2 [2 [и [2] [8 [ [ле 


reserved LAY3 PALLETE RGB 


ЛЫ EET kD Es ee ЗЕ АЕ EE CREER 


LAY3 PALLETE RGB 


пее СТ 


LAYS РАП ЕТЕ 


Field Name Type Reset Description 
Value 


LAYS РАЦЕТЕ . > 0] WIRE pe ЕН layer pallete RGB. 


8.7.5.47 LAY3 CROP_START 


Съ T [9o [2s [2o 2 Ге [25 23 2 [2 | [ж Ге [8 [| [пе] 
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Пете rr 


LAY3 CROP_START 


Field Name Type Reset Description 
Value 


вв ЕЕ јао [oo шше - 


LAYS _CROP_ST [27:16] | RW vertical start position for cropped layer source 
data, it is и unit. 


LAY3 CROP ST | [11:0] horizontal start position for —— layer source 
ART X data, it is pixel unit. 


8.7.5.48 LAYA4 BASE ADDRO 


Съ [o [so] 2o [2 [s [25 23 2 [2 2 [ж е [| [| v [ле 
LINER И 


LAY4 BASE ADDRO 
| Name | LAY4 BASE ADDRO reserved 


(АҮ4 BASE ADDRO 


Field Name Type Reset Description 
Value 


LAY4 BASE AD | [81:4] layer data base address. 
DRO 


Deewi ЕНОТ [б oo ОО 


8.7.5.49 ГАУ4 BASE ADDR1 


Се T [so] 2o [2 Те [25 23 2 [2 [77 [ж е [| [| v [15] 
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| Name | LAY4_BASE_ADDR1 


и 
ССС ЕСС С ЕЕС о Е ЕЕЕ о о | 
БЕРЕКЕ БЕНЕН 


LAY4_BASE_ADDR1 reserved 
Tre | м4. 


LAY4 BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY4 BASE AD | [81:4] UV data base address when 2-plane YUV source; 
DR1 


еее Цай [б oo [ee —  — — — — — —] 


8.7.5.50 LAY4 CTRL 


ее ааа а аа ее 


" Е 


| Туре | 


LA 
" Y4_ LA 
LAY4 SWI 
reserved LAY4_FORMAT é Y4_ 
TCH EN 


Type == att 


LAY4 CTRL 


Field Name Type Reset Description 
Value 


ОБЕ BLEND_M т /———— blending 2 
0: normal mode: (L=(1-A1)*LO + A1*L1) 
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1 1: pre-mult mode: (L=(1-A1)*LO + L1) 


LAY4 RBUV SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 

0: DONCT switch; 

1: exchange R and B/ U and V. 


пало Ro oo [eee | 
LAY4 SWITCH [9:8] [Rw [охо | data byte order in a 32bits word. 


LAY4 FORMAT [ 7:4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY4_ РАЦЕТЕ | mmm Layer pallete enable, active high. 
tava ALPHA_SE | [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
(АҮ4 СК EN [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAY4 ЕМ layer enable 
0: disable; 
1: enable. 


8.7.5.51 LAYA SIZE 


са 222 [][][ е [з [э 2 Ге Ге [тт е 
L3 wan 


reserved LAY4 SIZE Y 
Туре [OT 


Type 


LAY4 SIZE 


Field Name Type Reset Description 
Value 


LAY4 SIZE Y [27:16] —€——— vertical size, it is based on the top left point 
of work P а ан it is pixel unit. 
LAY4 SIZE X [11: 0] MS RS ERUIT ERUNT layer horizontal size, it is based on the top left 
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ПН О СБ _ ро СЕ ЕЕ MEN 


8.7.5.52 LAY4_PITCH 


са [s 9o 25 [25 T [25 [25 [з 2 [т | 2 е [тв [зт | 


reserved 


Type 


reserved LAY4_ PITCH 


ПА ИЕЛЕ ЕИ И ЕВ Е вв ЕСА ВЕ ВАЗЕ 


LAY4_ PITCH 


Field Name Type Reset Description 
Value 
mua [no оо [еш — — — — — — 
LAY4 PITCH [11: 0] layer pitch, it is pixel unit. 


8.7.5.53 LAY4 POS 


ви Ти [по | 2 |» 2 Те | [и 2 2 [и |» е пе“ [пе] 


LAY4 POS Y 


ЖА лв лайно ста Eee ЕЛЕЗЕМЕШЕНЕІ 


reserved LAY4 POS X 


LAY4 POS 


Field Name Type Reset Description 
Value 


eei ora [Ro [о mew — — — — — — — ] 


(АҮ4 POS Y [27:16] | RW layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
УЕ ко с ___________ 
(АҮ4 POS X [11:0] Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
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8.7.5.54 LAY4 ALPHA 


Ten Ти [во [25 2 2 [s [25 [и 2 [2 [ [ж Ге е [7 [ле 


reserved 


Type 


| bit fis | 14 | 13 |12 | п | 0| 9 Le | 7 [е | 5 | 4 | з | 2 | 1 |о 


| Мате | reserved LAY4_ALPHA 
уер в ү "= _____ 


LAY4 ALPHA 


Field Name Type Reset Description 
Value 
sug [Ro oo [ese  — 
LAY4 ALPHA [7: 0] layer alpha. 


8.7.5.55 LAY4 CK 


съ [o [9o 212 eee [ [ж е [тв [т [15] 
ЕСІГІ ы О 


reserved ГАУ4 CK 


| bit ри | [яз | 12 | п | 9 | е | 7 | е | 5 |а |з | 2 | 1 |о 
x la ue 


LAY4 CK 


Field Name Type Reset Description 
Value 


[нб [oo [ee 22771 
LAY4_CK [23: 0] color-key RGB value 


8.7.5.56 LAY4_PALLETE 


0x00000108 Layer4 Pallete (0x00000000) LAY4 PALLETE 
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Се 1221 [25 [ви 212 12 е е е 
Name [T TT T| ТТИ 
Te [eS 
Preset [oo Го Го ОС Го С | рр 


| m [us | fas | 12 | | [9 | е | 7 [е | 5 |4 | з|2| 1 |о 


LAY4_PALLETE_RGB 


ЕСЛЕНЕНЕНЕНЕНЕЛЕЕКНЕНЕЛЕЕЕНЕНЕЛЕНЕН 


LAY4_PALLETE 


Field Name Type Reset Description 
Value 


Leser — [mw [RO —oo [ewe — — — — — — — 


LAY4 PALLETE | [23: 0] layer pallete RGB. 
RGB 


8.7.5.57 ГАҮ4 CROP START 


| ви |з1 | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 18 | 17 | 16 | 
| Мате | reserved LAY4 CROP START Y 

w| o C m — j 
| Reset © | о" Чо | о | о | о | о | о | о | о | о! 
ЕСЕ ПЕС БН БА С ло В СЕ СВ АЗ RC REO EE REOR EC 


reserved LAY4_CROP_START_X 


LAY4_CROP_START 


Field Name Type Reset Description 
Value 


Leser [эю —oo ewe — — — — — — — 


LAY4 CROP ST | [27:16] | RW 0x0 vertical start position for cropped layer source 
ART Y data, it is pixel unit. 


1578 


[Ro |o | 
LAY4 CROP_ST | [11:0] RW 0х0 horizontal start position for cropped layer source 
ART_X data, it is pixel unit. 


8.7.5.58 LAY5 BASE ADDRO 


0x00000110 Layer5 Base Аддгез50 (0x00000000) LAY5 BASE ADDRO 
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е [о [ж [ж [т [®] [29 [23 [2 12 ее [в] 
эе узш» 00 O 
вези | | ОС С О ОС ОС С О ОС С ОС ОС СЗ С ОС 


ва ри faa [яз | 12 | п | [ое | у [е | 5|4 | з | 2 | то 


ГАУБ BASE ADDRO reserved 


[tre | м ДА ел 
ЕШ | o | о | о |о | о | о | оо [о [о | c 


LAY5 BASE ADDRO 


Field Name Type Reset Description 
Value 
LAY5 BASE AD [31: 4] layer data base address. 
DRO 


ees [ий [б oo [е  — — — — — —] 


8.7.5.59 LAY5 BASE ADDR1 


Са |“ [2 22 2 12 2 [а [2 2 [и |» Ге [в [т [пе 
| Name | LAY5_BASE_ADDR1 

| Reset | о | о | о | о | о | vq Мо |о то оо То |о | | 
ei ПСИ ПИ ПСИ ПСИ ЕП 
| Мате | LAY5_BASE_ADDR1 reserved 

| тре | база ШИЕ 
Reset | о | о | ој о | о | о | о | о | о | о | о | о | 


LAY5_BASE_ADDR1 


Field Name Type Reset Description 
Value 
LAY5 BASE AD | [31: 4] UV data base address when 2-plane YUV source; 
DR1 


еее Jea [б oo [е  — — — — —] 


8.7.5.60 LAY5 CTRL 


E [э [9o [3 [2s [77 29 25 [2 [5 [2 [7 [ [зә е [| [| 
ШІ : 


reserved 


Y5_ 
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oo YL 


LAY5 CTRL 


Field Name Type Reset Description 
Value 


mew [mme qwe [ems 77 — 


LAY5 BLEND M | [16] layer blending mode, 
ODE 0: normal mode: (L=(1-A1)*LO + A1*L1) 
1: pre-mult mode: (L=(1-A1)*LO + L1) 
LAY5 RBUV_SW | [15] RW 0x0 R/B order switch for RGB data ,U/V order switch 
ITCH for YUV data 
0: DONOT switch; 
1: exchange R and B/ U and V. 


reserved ато Ro [oo ема 
LAY5 SWITCH |[9:8] [RW 0х0 — data byte order in a 32bits word. 


LAY5 FORMAT [ 7: 4] RW 0x0 layer data format, it supports following ones: 
0000: YUV422; 
0001: YUV420; 
0010: ARGB8888; 
0011: RGB565; 
Others are invalid. 


LAY5_ РАЦЕТЕ | ШЕКЕ ДЕ Layer pallete enable, active high. 
ie ALPHA_SE | [ 2] layer alpha selection 
0: pixel alpha; 
1: block alpha; 
LAY5 СК ЕМ [ 1] layer color key enable, 
0: disable; 
1: enable. 
LAY5 EN RW 0x0 layer enable 
0: disable; 
1: enable. 
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8.7.5.61 LAY5_SIZE 


Са 2 25 [2 2 [25 [2 2 [з T2 [т | е Ге [ 7 | 


reserved LAY5_SIZE_Y 


ЕСЕ С a сле posar 


reserved LAY5_SIZE_X 


LAY5_SIZE 


Field Name Type Reset Description 
Value 
LAY5 SIZE Y A Пеш — vertical size, itis based on the top left point 
of work plane, it is pixel unit. 
пета ыы - 


LAY5 SIZE_X [11: 0] RW 0x0 layer horizontal size, it is based on the top left 
point of work plane, it is pixel unit. 


8.7.5.62 LAY5 PITCH 


Са и [во | а |» 2 е [5 [и [о [е 2 [ж Ге е [т [ле 
Cens ен 


reserved 


SSS SES r 
| езе | ЕЕЕ КИ ЕЕЕ В ЕО И О КОЗ ЕЕ 
| bit |15 [ча | 13 |12 | [зо |е [вт | 5 [4 за | 1 |о 


reserved LAY5 PITCH 


ГІЛ н 
ее Delete С ОС С О ОСЗ С ОСЗ ОС СЗ СЗ С 


LAY5 PITCH 


Field Name Type Reset Description 
Value 


mua [no [oe wed — — — — — — — 
LAY5 PITCH [11: 0] layer pitch, it is pixel unit. 
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8.7.5.63 LAY5_POS 


Con [s 9o 25 [29 [2 [26 [25 [2« [25 2 [2 | 2 | [e [ 7 [6] 


reserved LAY5 POS Y 


ЕСЕ EC ae e posee 


reserved LAY5 POS X 


LAY5 POS 


Field Name Type Reset Description 
Value 
sug [no oo eed — — | 
LAY5 POS Y [27:16] | RW 0x0 layer vertical start position, it is based on the top 
left point of work plane, it is pixel unit. 
пл |mo oo ооа 


LAY5 POS X [11: 0] RW 0x0 Image layer horizontal start position, it is based 
on the top left point of work plane, it is pixel unit. 
8.7.5.64 LAY5 ALPHA 


С Ти [во |» |» 2 е [5 [и 2 2 [ [ж е е 7 [ле 
ens О 


reserved 


SSS SES ae 
| езе | БЕ КИ ЕВ И ЕН ЕО ЕЕН ЕЕ 
ва (че [ча | 13 |12 | п [зо [оет | | 5 |4 | з [о [то 
| Name | ee 


reserved LAY5 ALPHA 
туе | ° ooo eT 


LAY5 ALPHA 


Field Name Type Reset Description 
Value 


[wei fea [no oo [ea — — — — — — — — 
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8.7.5.65 LAY5_CK 


Са [s 2 2 [29 2 [6 [25 | [з] [т [зв е [e [ 7 | 
Га кш o wm] 


reserved LAY5_CK 


sr С Е след о сен ЗВ ЗВ se | als ei 


LAY5_CK 


е Та 


LAY5 СК 


Field Name Type Reset Description 
Value 
э [Ro |90 [eea  — — i 
LAY5 CK [23: 0] color-key RGB value 


8.7.5.66 LAY5 PALLETE 


са Ти [во |» 29 [2r [s [25 е 2 [2 [7 2 Ге е [15] 


reserved АҮ5 PALLETE RGB 


Есен С kD ES EORR ERR CREER EE CREE 


ГАҮ5 PALLETE RGB 


пее СТ 


LAY5 РАП ЕТЕ 


Field Name Type Reset Description 
Value 


LAYS _ PALLETE_ > 0] WIRE pe ЕН layer pallete RGB. 


8.7.5.67 LAY5_CROP_START 


Съ T [9o [25 [2o [2 [зе [25 23 2 [в 2 [ е [8 [| [15] 
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Пете mew] мы — | 


LAY5 CROP START 


Field Name Type Reset Description 
Value 


[eme [mem o СИ 


ARES S [27:16] | RW vertical start position for cropped layer source 
data, it is Icom C — M unit. 


LAY5 CROP ST | [11:0] horizontal start position for —— layer source 
ART X data, it is pixel unit. 


8.7.5.68 WB BASE ADDR 


Съ o [so] 2o 2 Ге [25 23 2 2 22 е е | v [ле 
| — w — 


WB BASE_ADDR 
| Name | WB BASE ADDR reserved 


WB BASE ADDR 


Field Name Type Reset Description 
Value 


WB BASE ADD | [81:4] Write back base address. 
R 


бавна [з] [Wo oo ее — — — — — — — 


8.7.5.69 WB CTRL 


С T [во | а [2 2 Те [55 [и 2 22 [ж е е [т [ле] 
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| Туре ЕРЕКЕ 

Peset | O ИЕ ЕИ ЕЕЕ ЕНЕ ЕНЕ 

Ж ТЕ А ОЕА ЕЕ В ОЕ Е ЕС ee 
WB 


reserved 


WB_CTRL 


Field Name Type Reset Description 
Value 


uq [Ro [oo е 
WB EN RW 0x0 Write back enable 
0: disable; 
1: enable. 


8.7.5.70 WB_PITCH 


Write Back Pitch (0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате Pee CS 


reserved 


| Туре ООО 
| езе ЕВО И ЕЙ ПЕЕЛИ ОКО И СЕ ИРЕ С ОЕ ЕЕ 
| bit |15 | 14 | 13 |12 | [зо [ое | у [е | 5 [4 за | 1 |о 
| Мате | а ән | 


reserved WB_PITCH 


me [ o —— T 
и р 


WB_PITCH 


Field Name Type Reset Description 
Value 


ma [no [oo [mena — — — — — — — 
WB PITCH [11: 0] Write back pitch, it is pixel unit. 


8.7.5.71 Y2R CTRL 


с Ти [во | а 29 [2 [s [25 [и 2 [2 [77 [ж Ге е [т [ле 
[tone |== 


reserved 
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reserved 


Y2R_CTRL 


Field Name Type Reset Description 
Value 


mem [meum qwe [mms —_ — 


pese | SEL [ШЕ 1] Conversion coef 

0: BT601 full range; 1: BT601 narrow range; 
mur MO UV horizontal up: sampling mode, 

0: duplicated; 

1: average. 


8.7.5.72 Y2R Y PARAM 


YUV2RGB Y Parameter (0x00000100) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Мате әммә | 


reserved Y_BRIGHTNESS 


| bt | А 14 | 13 |12 | п | 0| о | е | 7 [е | 5 [4 за | 1 |о 


reserved Y_CONTRAST 


ЕГІН н 
Peet С пи а С С С О О С С ОСЗ ОС СЗ СЗ С 


Y2R_Y_PARAM 


Field Name Type Reset Description 
Value 


Y_BRIGHTNESS TD ы авто — У Brightness (59), -256~255. 
элй no oo рама 
Y CONTRAST |19017 |RW [охтоо | У Contrast, 0-1023. 
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8.7.5.73 Y2R U PARAM 


Са [s [oo| [29 27 [26 [2 | [25 2 [т | е [e [т | 
ww кыш О | 


reserved U OFFSET 


М/ 


т ч 
L1 асосаи 
ER EC a) ДЕ ПА Е ЕС ЕВ ЕВС ВЕ ei 


reserved U_SATURATION 


пр [ep 
ее Та 


Y2R_U_PARAM 


ме |4 те ај mmm 
Маше 

ее атом [Ro [oo немо — | 

[eewed [usa [Ro oo eee —— | 

[USATURATION teo [mw |0400 |Ussuatono-ts | 


8.7.5.74 Ү2В V РАВАМ 


Са [s 9o 25 [29 27 [26 [25 | [25 [22 [т | 2 е Ге [т [18] 
wwe] | 


reserved V OFFSET 
ref KENNEN j 
Pest | о | о | о | о |о |о | о |о |" | о | о о | о о1о о 
ЕСЕ ПАЈЕ ЕПА ПАДА Е В RC Е СА ТВ ЕЕ ВИТ 


reserved V_SATURATION 


m9 — s | — w j 
ЕСІЛЕШЕШЕЗЕШЕІЕІЕШЕЕЕЕЕЕЕКЕЕНЕНЕНЕН 


Y2R_V_PARAM 


Field Name Type Reset Description 
Value 


ООО ЕДЕ [o —oo ООО 


V OFFSET [23:16] V offset, 0-255 
пато [no [oo [me — 
М SATURATION [9:0] АМ | 0x100 | V saturation, 0-1023 
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8.7.5.75 DPU_INT_EN 


0x00000160 DPU Interrupt Enable (0x00000000) DPU_INT_EN 


Н ан Ша ЕО RC 


- Е 


ЕТ e O O O eee m pm 


" Е 


м 
ЕГИ [fre p p [e [o e | 


DPU INT EN 


Field Name Type Reset Description 
Value 


meu sere ee med — 


Бай ычу ir 
en 
penc wr nee | 
en 
pede n s сынса 
en 


[19] enable bit for mmu_inv_wr interrupt source 
en 

[18] enable bit for mmu_inv_rd interrupt source 
en 

[17] enable bit for mmu_vaor_wr interrupt source 
en 

ааа Ы И enable bit for mmu vaor rd interrupt source 
en 


Еее peo 1m — — —— 


INT - WB ERR E proceeds Write back error interrupt. 
мр WB DONE _ NC MC Write back done interrupt. 
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INT_VSYNC_EN VSYNC interrupt, it indicates begin a new frame. 

INT UPDATE D | [4] RW 0x0 UPDATE DONE interrupt, it indicates update the 

ONE EN shadow registers. 

INT. EDPI TE E EN UNI е EDPI TE interrupt, it indicates get a eDPI TE 
signal. 


WIE тімен [ 2] UNDERFLOW interrupt, it indicates ouput buffer 
is underflow. 


INT ТЕ EN [1] | RW [oxo | ТЕ interrupt, it indicates get a external TE signal. 


INT DONE EN RW 0x0 DONE interrupt, it indicates finish a frame when in 
eDPI mode or stop refreshing when in DPI mode. 


8.7.5.76 DPU_INT_CLR 


0x00000164 DPU Interrupt Clear (0x00000000) DPU_INT_CLR 


EREE 


И Е 


ур ене [we [ne [ve | we 


Ё Е 


E3 


DPU_INT_CLR 


Field Name Type Reset Description 
Value 


Ee 2780508 СН 22:28888 


int_mmu_paor_wr Er Me clear bit for mmu paor wr interrupt source 
. cir 


И ЕД И СН clear bit for mmu_paor_rd interrupt source 
br 
[21] clear bit for mmu uns wr interrupt source 
cir 
[20] clear bit for mmu uns rd interrupt source 
cir 


[19] clear bit for mmu inv wr interrupt source 
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- a ii IArii 
[18] clear bit for mmu_inv_rd interrupt source 
Ir 
[17] clear bit for mmu_vaor_wr interrupt source 
_clr 
El A Бои LN clear bit for mmu_vaor_rd interrupt source 
cir 


INT_WB_ERR_C Tr we [oo c О WB_ERR interrupt clear. 
LR 


INT_WB_DONE_ RR S WB. DONE interrupt clear. 
CLR 


INT. VSYNC. CLR VSYNC interrupt clear. 


INT UPDATE D [ 4] WC 0x0 UPDATE DONE interrupt clear. 
ONE CLR 

INT_ EDPI TE CL roe EDPI TE interrupt clear. 

Да UNDERFLO СЕ ee UNDERFLOW interrupt clear. 


METTE [1] Мс foo | TE interrupt clear. 
INT DONE CLR ЕТШЕ. сад I C DONE interrupt clear. 


8.7.5.77 DPU INT STS 


NEREIEIEIEZEIEJEIEIEIEREIEIENEAES 


? Е 


_sts | sts sts sts sts | sts | _sts 
Туре |______ во _______| | во | во | во | во | ro | vo | no | 


. Е 


| Туре | 


DPU_INT_STS 


не зе ви | Type | Reset [Description 
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— — p 
ОО ЕДЕТ [no oo [esa — — — — — — — 


el Apes ЕСЕН masked bit for mmu paor wr interrupt source 

_sts 

[22] pe masked bit for mmu paor rd interrupt source 
_sts 

[21] | | masked bit for mmu uns wr interrupt source 
sts 

[20] pecus masked bit for mmu uns rd interrupt source 
sts 

[19] ЕЕ ЕЙ masked bit for mmu_inv_wr interrupt source 
sts 

[18] БК ЕК masked bit for mmu inv rd interrupt source 
5 

О ma БЕ Б masked bit for mmu_vaor_wr interrupt source 
_sts 

Бе Mode 4 а masked bit for mmu маог rd interrupt source 
sts 


INT. WB ERR S TIO joo torn и Masked WB ERR interrupt. 
INT WB DONE | вее Masked МВ ООМЕ interrupt. 
STS 


INT_VSYNC_STS | [5] АО |0х0 | Masked VSYNC interrupt. 


INT_UPDATE_D = 0х0 Masked UPDATE DONE interrupt. 
ONE STS 

INT EDPI TE ST Іі |ю МАА Masked EDP! TE interrupt. 

5 

INT UNDERFLO |[2] 0х0 Masked UNDERFLOW interrupt. 
W 575 


INT ТЕ 575 |[1]] [во |00 | Masked TE interrupt. 
INT DONE STS |[0] |во 0x0 | Masked DONE interrupt. 


8.7.5.78 DPU_INT_RAW 


0x0000016C DPU Interrupt Raw (0x00000000) DPU_INT_RAW 


|  DPUINTRAW ___ 
ЕСЕ ЕВЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ ЕЕЕ ЕЕЕ 


- o Е 


Е ІМТ 
геѕегуеа | 
zi — Sd a те 
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DPU_INT_RAW 


Field Name Type Reset Description 
Value 


_raw 
int_mmu_paor_rd | [22] raw bit for mmu paor rd interrupt source 
_raw 
int_mmu_uns_wr_ | [21] 0х0 raw bit for mmu uns wr interrupt source 
raw 
int mmu uns rd | [20] 0x0 raw bit for mmu_uns_ rd interrupt source 
raw 
[19] БЕ; raw bit for mmu_inv_wr interrupt source 
aw 
[18] ЕЕ, raw bit for mmu inv rd interrupt source 
aw 
[17] © ДАМ raw bit for mmu_vaor_wr interrupt source 
_raw 


int mmu vaor rd €— GL =s raw bit for mmu vaor rd interrupt source 
_ гам 


INT WB ERR В т — WB ERRinterrupt. 
AW 

INT WB DONE . 0x0 Raw WB_DONE interrupt. 
RAW 


INT_UPDATE D 114 
ONE_RAW 


INTL EDPI_TE_R 


=a —— E 

"M E 

LL s T 

peer s 
W. RAW 

m | | 

ЗВ Б): ШЕ 


МТ ТЕ RAW Raw TE interrupt. 
INT DONE RAW |[0] | Raw DONE interrupt. 


8.7.5.79 DPI CTRL 


0x00000170 DPI Config (0x00000000) DPI CTRL 
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ви (зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


j^ 
reserved ат 
reserved = DPI BITS reserved 
EN 


DPI CTRL 


Field Name Type Reset Description 
Value 


СЕТЕЙ у ы е 


DSI DPI COLOR T RW 0х0 DSI DPI I/F color mode 
M 0: Normal color mode; 
1: Reduced color mode. 
DSI DPI SHDW [14] RW 0x0 DSI DPI I/F shut down 
0: No action; 
1: DPI is shut down. 


еее fen feo oo |б” 


EDPI TE SEL [10] RW 0х0 eDPI TE selection 
0: From eDPI I/F; 
1: From external PAD. 


| Type | 


EDPI_TE_POL RW 0x0 eDPI TE polarity 
0: Positive pulse; 
1: Negative pulse. 
EDPI_TE_EN RW 0х0 eDPI TE enable 
0: Disable; 
1: Enable. 


DPI BITS [ 7: 6] RW 0х0 DPU pixel data width 
0: 16bits; 
1: 18bits; 
2: 24bits; 
3: reserved. 


бавна [ый [Wo oo [ее — — — — — — — 
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8.7.5.80 DPI_H_TIMING 


0x00000174 DPI Horizontal Timing (0x00000000) DPI H TIMING 


im CH ЕЕЕ И О АП КЕЧЕ КЕ 


HBP HSYNC 


ЕІЛЕНЕНЕНЕНЕНЕНЕЛЕНЕЕКЕКЕКЕЕШЕНЕЛЕН 


DPI Н TIMING 


Field Name Type Reset Description 
Value 
[31:20] Horizontal front porch, pixel unit. 


[19: 8] Horizontal back porch, pixel unit. 
HSYNC [7: 0] HSYNC width, pixel unit. 


8.7.5.81 DPI_V_TIMING 


0x00000178 DPI Vertical Timing (0x00000000) DPI_V_TIMING 


БЕЛЕ ECT Е CES ПИ ЕС СП А ee 


VBP VSYNC 


Pel REP PPP PPP PP ОС ОЕ ОСЗ | 


DPI V. TIMING 


Field Name Type Reset Description 
Value 


[31:20] Vertical front porch, line unit. 


[19: 8] Vertical back porch, line unit. 
VSYNC [7: 0] VSYNC width, line unit. 


8.7.5.82 DPI_STSO 


0x0000017C DPI StatusO (0x00000000) DPI_STSO 
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Се е 212 [5 [25 [8 [8 [22 [8 T [з [8 [т | 
Deme] = 0] 
| = | 9] 
вези грр] 


| ви [us | 14 | 13 | 12 | | по | о e | у | | 5 | 4 за | 1 |о 


reserved НСМТ 


DPI STSO 


И iad Eas CSS 
Value 

reserved |29 |Ro [oo |име CS 

смт |Павле) |80 |00 | Currentvericalinenumber | 

[eewed — nsi [no foo eee — | 

Or — [пәп [но [oo | Currenthorizontalpiel number. 


8.7.5.83 DPI STS1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ҒА 


reserved 


Type 


||| М 
| ез | е е Го еее ре е 5 7 To NN 
ва ри | [яз | 12 | | [9 | е | 7 [е | 5 а |з|2 | 1 о 


ЕСМТ 


папе | 
w| RA eS o SS 
вези | Гое о [в ве [в СОТ 


DPI_STS1 


Field Name Type Reset Description 
Value 


СІ on ОИ КОИ СЕ 


FACT па [no Joo [ею | 
FCNT [15:0] [РО 0х0 | Current frame number. (Only for DPI I/F) 


8.7.5.84 DPU_STSO 
0x00000184 ОРУ StatusO (0x00000000) DPU_STSO 
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ЕЕ EEE | 20 | 19 | те | 17 | 16 


= ж АХ! 5Т5 BUSY_DUTY LATENCY_MAX 


еве ПАПА ПРЕ БА ЕС С EE ECRIRE 
| Name | LATENCY_MAX LATENCY_CNT 
те < 


DPU_STSO 


Field Name Type Reset Description 
Value 
AXI STS [31:28] 0х0 AXI master status.(rbus busy, wbus busy, 
rch busy, wch busy) 


[mussusv en Ro foo  oru&dbwsaus —  —] 
[musvpur __| 620] |o oo  oruteysw  — — — — — —] 
uremcv wax [risa [Ro — [oo Гап юп meimumueny — | 
Latency ont [з [mo oo Гапон 


8.7.5.85 DPU STS1 


0x00000188 DPU Status1 (0x80000000) DPU STS1 


DPU STS1 


Peset Ч о |• | о | о |о | |о| о | о | о|о|ојо 
[EUR 58] ПА Б ЕД Ел ЗЕ АДЕН КЕ 


DPU_STS1 


з k ww ss 
позе | о | о | о | о | о | о [о о [о {о [оо [оо [оо 


DPU_STS1 


Field Name Type Reset Description 
Value 


DPU_IDLE [31] (ВО |o `“ | DPU module status. 
DPU STS1 [30:0] [ВО [0х0 | CMD/Fetch status. 
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8.7.5.86 DPU_STS2 


Съ Те |» |» 2 Те | [и [о [е [т |» е е [т [ле 
СИНИ 


DPU 5752 


Туре 


ЕСЕ ЕКЛЕЛЕЛЕ ЗЕ Е ee Eee 


| Мате | DPU_STS2 
m9 | 9 | 
е Та 


ОРУ 5782 


Ней Мате Туре Reset Description 
Value 


DPU_STS2 [31:0] |RO |00 >“ | CMD/Fetch status 


8.7.5.87 DPU_STS3 


Cen 2122 Те [25 [и [о 2 [т [ е е [т [ле 
Сат шеш О 


reserved DPU_STS3 
уе m ___|"___ «4 | 
| ви |15|14 | 13 | 12 | 1 | ој о | в| 7 | |5 4 3|2]|1]|0 


DPU_STS3 
И ОС ОИ 
пее o Га репе С С О ОСЗ ОС ОСЗ ОС СЗ ОСЗ С 


DPU_STS3 


Field Name Type Reset Description 
Value 


mg [no oo [жее — — — — — — 
DPU STS3 [25:0] | ВО |охо | Blending status. 


8.7.5.88 DPU_STS4 


Се 2122 Те | е 2 22 2 е cd 
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x і 
Ku | о | а | о ој о] о | о а | ој ој е а | Е | ој 
| ви | 15 | 14 [яз | 12 | п | по | о | е | у [е | 5 | 4 |з|2 | 1 | 0 
[Name | пошт | |(-- 


DPU_STS4 
| ОИ 
Peel 1 


DPU_STS4 


Field Name Type Reset Description 
Value 


DPU_STS4 [31:0] [яо охо  |Output/WB status. 


8.7.5.89 DPU STS5 


са Ти [so [2 25 o [s [55 [и [о [2 [7 |» T е [7 [15] 
| ОО 


DPU STS5 
me | m И 
пее TPP PPP PPP ppp, 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


DPU STS5 


m | om | 
вези ОС 


DPU_STS5 


Field Name Type Reset Description 
Value 


DPU STS5 [31:0] [РО |0х10  |OutputWB status. 


8.7.5.90 CHECKSUM EN 


съ [o [о [25 29 [2r [2s [25 [23 [2 [77 [ Ге [тв [т [зв 


reserved 


Type 


SS s. 
[ое | ОВ ee ee ee ea ee ee s] 
ва |15 | ма | 13 [арт | о Le у | е|5|4 | з |2 | 1 |о 


CH CH 
reserved EC EC 


KS KS 
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UM 
F 


| Type | 


CHECKSUM_EN 


Field Name Type Reset Description 
Value 


CHECKSUM1_E = "—— enable 
N 0: disable; 
1: enable. 
CHECKSUMO E RW 0x0 crc0 enable 
N 0: disable; 
1: enable. 


8.7.5.91 CHECKSUMO START POS 


0x000001A0 СНЕСКЗИМО Start Postion (0x00000000) Een —START_P 


 ИЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛІЕЛЕЛДЕЗ 


Туре 


reserved CHECKSUMO START X 


Type 


CHECKSUMO START POS 


Field Name Type Reset Description 
Value 


Leser [ию [oo [ewe — — — — — — — 


РУМА ST TED s.m vertical start position for CHECKSUMO , it is pixel 
ART Y unit. 


1578 


[11: 0] RW horizontal start position for CHECKSUMO , it is 
pixel unit. 


8.7.5.92 СНЕСК50М0 ЕМО РО5 


0х000001А4 CHECKSUMO Епа Postion (0x00000000) CHECKSUMO END POS 
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Е ЕО 


CHECKSUMO END POS 


Field Name Type Reset Description 
Value 


eer [эю [oo [ewe — — — — — — — 


ес [27:16] па на ышына vertical end position for CHECKSUMO , it is pixel 


CHECKSUMO E |[11:0] horizontal end position for кы асыны” itis 
ND X pixel unit. 


8.7.5.93 CHECKSUM1 START POS 


0x000001A8 СНЕСКЗИМ! Start Postion (0x00000000) а а 


| ви |15 | 14 | 13 |12 | п | то | 9 e | у | | 5 | 4 за | 1 |о 


reserved CHECKSUM1_START_X 


CHECKSUM1_START_POS 


Field Name Type Reset Description 
Value 


CHECKSUM1_ST - 16] vertical start position for ——— it is pixel 
ART Y unit. 


———— 


CHECKSUM1_ST | [11: 0] RW 0x0 horizontal start position for CHECKSUM‘, it is 
ART_X pixel unit. 
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8.7.5.94 CHECKSUM1_END_POS 


Св [s 2 е [29 [27 [25 [25 | [2s 22 [т | 2 е Ге [зт [ s | 
De | [ome 


reserved CHECKSUM1_END_Y 


ЕСЕ АП ПА s upo seal ii 


reserved CHECKSUM1_END_X 


CHECKSUM1_END_POS 


Field Name Type Reset Description 
Value 


oo _Е | [27:16] Ра [mr [on [es en Fn окан aspa vertical end position for CHECKSUM1 , it is pixel 


Teea [osa [Ro [wo ее —  — — 1 


CHECKSUM1 E z 1: 0] RW 0x0 horizontal end position for CHECKSUM1 , it is 
ND X pixel unit. 


8.7.5.95 CHECKSUMO RESULT 


ви o [so] 2 [2 [s [25 23 2 [в [7 [ж е Се [| 5] 
эе юм 0 


CHECKSUMO RESULT 


x AN IEEE ee 
[Rest | о | о | SANS o [o оо |о| о |о |о|о|ојо 
ЕСЕН eS Ee ee eee 
| Мате [мя ци 


CHECKSUMO RESULT 
DN NN - | 


CHECKSUMO RESULT 


Field Name Type Reset Description 
Value 


CHECKSUMO R | [31: 0] 0х0 the Result of CHECKSUMO 
ESULT 
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8.7.5.96 CHECKSUM1_RESULT 


Con [s 9o] [2 [2 [26 [25 [2a [25 2 a | 2 | e [6 [7 [ s] 


CHECKSUM!1 RESULT 


x __________ 
| Reset | о | о | о |о | о | со | о |о | о | о|о|о | о|ојојо. 
EN С ЕЕЕ ППИ 


CHECKSUM1_RESULT 


ЕИН 
е Та 


CHECKSUM1_RESULT 


Field Name Type Reset Description 
Value 
СНЕСК$ЗУМ1_В | [31: 0] 0х0 the Result of CHECKSUM1 
ESULT 


8.7.5.97 S_DPU_SECURE 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
— 0 у 


reserved 


Type 


SSE See 
| ез ШИША В еи ОКЗ ОК В пила ок ДЗ ЕНЕ ЕСЕ 
E oe он 


m ИШЕ Е 


E 


S DPU SECURE 


Field Name Type Reset Description 
Value 


eer men [mo |ә [wwe — — — — — — — 
fs.secure en Но [RO [oo [заме 
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8.7.5.98 S_BG_COLOR 


Са [s 2 2 [29 [er [26 [25 | [25 [22 [т [зв е Ге [ 7 | 
rna 


reserved S_BG_COLOR 


ты AP? 4^ Á 
ШЕ — — ERERERERERERERIH 
sr С Е след О Е сен ease С ae EO ei 


S_BG_COLOR 


m9 | m j 
1115 


S_BG_COLOR 


Field Name Type Reset Description 
Value 
(124 [RO foo [es 7 
S BG COLOR | [23:0] |RO |00  |S BG COLOR 


8.7.5.99 S LAYO BASE ADDRO 


Съ Та [во | а |» 2 Те | [и 2 2 [т [ж е е [7 е 


$ LAYO BASE ADDRO 


Type 


| gu |15|14 | яз | 12 | 1 | по јо | в |? | е |5 ја 3|2]|1]|0 
| Name | S LAYO BASE ADDRO reserved 
туре | __ (AX - ә рия 


S LAYO BASE АБОНО 


Field Name Type Reset Description 
Value 


S LAYO BASE А | [81:4] peces S LAYO BASE ADDRO 
DDRO 


оез — is; [б oo [ee —  — — — — — —] 


8.7.5.100 S LAYO BASE ADDR1 


Се T [во | 29 2 [s [25 [и 2 [в [т [ж е е [| [ле] 
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| Name | S LAYO BASE ADDR1 


Ы 
ССС ЕСС С о а | ој Ee ЕЗ о | 
| ви | 15 | 14 | 13 | 12 | п | по | о | | 7 | | 5|4 | з | 2 | 1 |о 
[Name | sssaes—sai 


S LAYO BASE ADDR1 reserved 
зе) _ _ _ _ 44. 


S_LAY0_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S LAYO BASE A | [31: 4] РЕЈА $ LAYO BASE ADDR1 
DDR1 


eei [tsa [б oo [е —  - —  — — — —] 


8.7.5.101 S LAYO CTRL 


B-REREIEJEJEREREJEJEIEREREREIESEAES 


- o reserved reserved 


"—————————— көне 


S LAYO S 
‚ LAYO FORMAT 
Е Е 


So шш |___--о ___ по| по | по | го | 
LER 7 ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


S_LAYO_CTRL 


Field Name Type Reset Description 
Value 


омет СЕЙ [RO [о mew — — — — — — — —] 
певамо [ron [RO oo mew —  — — — — —  —] 
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S_LAY0_BLEND_ | [16] 0x0 S LAYO BLEND MODE 
MODE 

S LAYO RBUVM | [15] 0x0 S LAYO RBUV SWITCH 
SWITCH 


wed [oma [mo [oo [ее - — 
элле витон 1:8 [wo [oo [зло змон 


S- LAYO FORMA Aa С S LAYO FORMAT 


S. LAYO_ PALLET ШЫНЫН S LAYO РАП ЕТЕ ЕМ 
5 LAYO ALPHA EN EU S LAYO ALPHA SEL 
EL 


ЕС [tp 8o foo fermon ë —— ooo 
ова m СЛИ ССИ ССНИ 


8.7.5.102 S LAYO SIZE 


Съ Те [2s 2o [2 Те [25 [2 2 [2 [ [ T е [т [ле 
Name | [seed 


reserved S LAY0 SIZE Y 


reserved $ LAYO SIZE X 


| Name | 
| Туре ни ERU 
| Reset | о | о | e Jo Го |о [о (о [оо оо [оо 


S LAYO SIZE 


Field Name Type Reset Description 
Value 
mus [no oo wem — — — — — — — — 
S LAYO SIZE Y | [27:16] | ВО |00 — |S LAYO SIZE Y 
п [mo oo mew: — — — — — — 
S LAYO SIZE Х |[11:0] [RO [oxo PS LAYO SIZE X 


8.7.5.103 S LAYO PITCH 


Се Ти [во [25 |» [2 [s [25 [2 2 [7 [77 [ж Ге е [ [ле 


reserved 


~ [089 0] 
ЕІЕНЕНЕНЕНЕЕЕНЕНЕНЕЛЕНЕЕЕНЕНЕНЕНЕН 
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е е [9 [в [2 [8 [8 [8 [821 1] 


S LAYO PITCH 


Field Name Type Reset Description 
Value 
ma [no oo mew — À] 
S LAYO РІТСН | [11:0] [во |00 |S LAYO PITCH 


8.7.5.104 S LAYO POS 


Са [s 2 е [29 [27 [25 [25 | [25 2 [т [ж е Ге [ | 
De | ава mr 


reserved S LAYO POS Y 
ES Oo СУШ 
Pest [o fofofoleoefoefofefoefojefojofefe|o 
CAAA 


reserved S_LAY0_POS_X 


S_LAY0_POS 


Field Name Type Reset Description 
Value 
ms [no [oo раа 
S LAYO POS Y | [27:16] | ВО |0x0 — |S LAYO POS Y 
п [no oo mew: —  — 
S LAYO POS X |111:0] |RO [00 js LAYO POS X 


8.7.5.105 S LAYO ALPHA 


Са [s [o> 25 [29 27 [26 [25 [24 [25 [22 [т [в [19 Ге [т | 
rra 


reserved 


| Туре у 
L3: ШИШИШИ КЕ ОВ ЕКЕ ПИ ВИ 
EN ЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛ ЛЕЛЕЛЕНЕЛЕНЕ 
ШІ у  /ү), —— vor _____ 


reserved S LAYO ALPHA 
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| тле [ewe 
ЕШ КЕЕ 


S_LAYO_ALPHA 


Field Name Type Reset Description 
Value 


Temna fera [mo |ә [wwe — — — — — — — 
ЕТ [tro [RO [oo ЗС ООО 


8.7.5.106 S LAYO CK 


се [o [9o [25 2o [2 [2 [25 2 2 2 [7 [ж [з [тв [т [зв 
ЕСІГІ ы sue 1 


reserved $ LAYO CK 
Туре PO 
| gu |15|14 | яз | 12 | 1 | по јо | в |? | е | 4 3|2]|1]|0 


S LAYO CK 


о 
LTINBERERERERERERERNREREREREREREREN 


S LAYO CK 


Field Name Type Reset Description 
Value 
Gu [Ro oo [es — — 
S LAYO CK [23:0] |RO |00  |S LAYO CK 


8.7.5.107 S LAYO PALLETE 


Се Ти [во [25 |» [2r Те [25 [2s 2 [2 [7 | » Ге е [7 [пе] 
ГТЗ аи 


reserved S_LAYO_PALLETE_RGB 
Туре FO 


| B 15 |за |1з | 12 | | то | о | в | 7 | е | 5 | 4 [зато 


S LAYO PALLETE RGB 


me | om T] 
Peel PPP PPP СТ 


S LAYO PALLETE 
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Field Name Type Reset Description 
Value 


Бавно ЕСИ |o oo [е — — — — — — — —] 


S LAYO PALLET | [23: 0] pea S LAYO PALLETE RGB 
E RGB 


8.7.5.108 S LAYO CROP START 


| ви [o [о | |» [2 [s [25 [и T [в [т [ж T е [7 [15] 


reserved S LAYO CROP START Y 
tre NS 
|в [sss ws | 12 | 1 | то | о | в | 7 | е | 5 |4 [за | то 


reserved S LAYO CROP START X 


| "w ЖЕЖ м. 
| Reset ë | o | о | о |о | о Гоа |о| о {о [оо 


S LAYO CROP START 


Field Name Type Reset Description 
Value 


esee — [mw [Ro [о meme — — — — — — — —] 


5 LAYO САОР [27:16] s $ LAYO CROP. START Y 


S LAYO CROP  |[11:0] нен ae LAYO_CROP_START_X 
START_X 


8.7.5.109 S LAY1 BASE ADDRO 


Се Те |» |» Те | [и 2 2 [т [ж е Се [т [ле 


S LAY1 BASE ADDRO 


Type 


| em ри | [яз | 12 | | [ое | у | | 5 |4 [3|2|150 


S LAY1 BASE ADDRO reserved 


| Name | 
[om 1] 
ЕШ | o | о | о |о | о | со | о | о | о | о [о | ОДИ 


S LAY1 BASE ADDRO 
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Field Name Type Reset Description 
Value 


S LAY1 BASE А | [31: 4] 88 $ LAY1 BASE ADDRO 
DDRO 


свела [©] [Wo oo [ee — — — — — — — 


8.7.5.110 S LAY1 BASE ADDR1 


Съ Те | |» 2 Те | [и 2 2 [т |» е Се [7 [ле 


S_LAY1_BASE_ADDR1 
ШЕ КЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕЙ 


S LAY1 BASE ADDR1 reserved 
те о э\' шы 


S LAY1 BASE ADDH!1 


Field Name Type Reset Description 
Value 
S LAY1 BASE A | [81:4] һо NN S LAY1 BASE ADDR1 
DDR1 


свела [з] [Wo oo [меш — — — — — — — 


8.7.5.111 S LAY1 CTRL 


BCBEJEIEIEJEREIEIESEREREIEIENEIEAEI 


— 
те [e 
S LAY1 S 9 
reserved WITCH S_LAY1_FORMAT 
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S_LAY1_CTRL 


Field Name Type Reset Description 
Value 


О СЕ |o [oo [esa — — — — — — ——] 


5 ТАҮІ BLEND_ | [16] | | $ LAY1 BLEND MODE 
S LAY1_RBUV_ | [15] 0х0 $ LAY1 RBUV. SWITCH 
SWITCH 


mee [a |o wo fea — — — — — — — —] 
mew mes [m [oo [aue затоа ОУУ _____ 


S. LAY1 FORMA pog peces S LAY1 FORMAT 


| reserved _____| | reserved — |I 3] ГЕ О ЕЕ | reserved | 


S LAY1 ALPHA ee | S LAY1 ALPHA SEL 
SEL 


soven [ii |o ee ЕСО 
soven ІІ [no oo али 


8.7.5.112 S_LAY1_SIZE 


Ten Те [2s 2o [2 [2 [25 Ге 2 [2 2 [ T е [т [ле 
Name | ss | 


reserved S_LAY1_SIZE_Y 
Туре МЕ, -. ____ ____ 
| Bit |15|14 | 13 | 12 | 11 | по | о | в | 7 | е | 5 | 4|з|2|1]|0] 


reserved S_LAY1_SIZE_X 


S_LAY1_SIZE 


Field Name Type Reset Description 
Value 


Е СЕ [Ro oo [mesa — — — — — — — —] 


S LAYi SIZE Y | [27:16] |RO |00 — |S LAY1 SIZE У 
п [no oo [mew — 
S [АУТ SIZE X |[11:0] [RO |00  |S LAY! SIZE X 
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8.7.5.113 S LAY1_PITCH 


_ ви [o [9o [3 [2] 7 29 25 [2s [5 [2 2 |» е [7 [8 


reserved 


reserved S_LAY1_PITCH 


| Name | 
| Туре Пи М 
L1 ë ооо | о |• | о | о | о | о | сузе 


S_LAY1_PITCH 


Field Name Type Reset Description 
Value 
ma [no oo [жее — — — — — — — 
S LAY1 PITCH | [11:0] [во [0х0 |S LAY1 PITCH 


8.7.5.114 5 LAY1 POS 


съ Jor [eo [25 2o 2 [2s [25 2 2 [2 [7 [ж е [| [т [зв 
Dane Tey 


reserved S LAY1_POS Y 


K МАРИИ 
| пеге: И ОУ У о с ооо ооо [оо 
ва |15 [ча | 13 |12 | |по| о | е | 7 | е | 5 [4 за | 1 |о 


reserved S LAY1 POS X 


| Name | 
| Туре ШОЕ 
L1 о |, | | о |о | о | о [ооо [о [о 


S_LAY1_POS 


Field Name Type Reset Description 
Value 


И СЕ [Ro oo [е — — — — — — — ] 


[staviposy Пеле |o [oo змову 
О [rsa [Ro [oo ее — — — — — — 
[suwrrosx [to [ao oo [stavposx — | 
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8.7.5.115 S LAY1_ALPHA 


Са [o [oo| [2 [2 [26 [25 2 [25 2 [т | 29 е Ге [т | 
СС ПЕ 


геѕегуеа 


ПЕ ООО 
| езі ШИШИ ЕИ о | ела С о О ела С eo] s] 
Еее (тв ЗЕ ПИ 5 Е ЗЕ ПС ЗО EE ВЕЗЕТ 


reserved S_LAY1_ALPHA 


| Туре они О 
L1 .——— 3) à ë ооо оо | of ofa) 


S LAY1 ALPHA 


Field Name Type Reset Description 
Value 
ата [no [oo wed — — — — — — — — 
S (АУТ ALPHA |[7:0] |RO |00  |S LAY! ALPHA 


8.7.5.116 S LAY1 CK 


ви Те | |» 2 Те | [и 2 22 [ж Ге е [лт [ле 
папе wara. n 


reserved S_LAY1_CK 


Type 


i M 
| Reset | о | о | о | о |о e |о|о|о|о|ојојо. 
OsH!IÇ⁄É£I8ÉK)KIIIK]VIà<II5IKIIIIXIIIIKI 


S_LAY1_CK 


me [ om — 
Peel DP PP PP PPP PPL 


S_LAY1_CK 


Field Name Type Reset Description 
Value 


И СЕ [o oo аа 
эзи к [eso [ao oo амо 


8.7.5.117 S_LAY1_PALLETE 


Ten Ти [3o [2s |» [2r ЕЗ [2s 2 2 [ [ж Ге е [7 [15] 
ЕСІГІ аа ТТИ 


reserved S_LAY1_PALLETE_RGB 
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| те [Uo ov — | 
| пеге: —»---—— ERERERERERERERIH 
memes ата tien ЕЕН 


S LAY1 PALLETE RGB 


ре 
БЕССТИ ПСИ EEE EE С ПСА ПСИ Е Ee 


S_LAY1_PALLETE 


Field Name Type Reset Description 
Value 


esee ІСІСГЕ [Ro oo [е — — — — — — ——] 


S LAY1 PALLET | [23: 0] pcs S LAY1 PALLETE RGB 
E RGB 


8.7.5.118 S LAY1 CROP START 


Съ Ти [so [29 |» [2 Те [25 |“ 2 Ге [т [ж е Се [| е 


reserved S LAY1 CROP START Y 


| eR fis | 14 | 13 |12 | | по| о | е | 7 [е | 5 aj за | 1 |о 


reserved S LAY1 CROP START X 


S LAY1 CROP START 


Field Name Type Reset Description 
Value 


ewe: |Drz [Ro [oo mew — — — — — — — ] 


5 LAYI-CROP- [27:16] mamara $ LAY1_CROP_START_Y 


S_LAY1_CROP_ | [11:0] нен. ey LAY1_CROP_START_X 
START_X 


8.7.5.119 S LAY2 BASE ADDRO 


Се [o [во | а |» 2 Те [25 [и 2 [в [т |» cd 


S LAY2 BASE ADDRO 
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F 
гр] 
m е | па | па | и по |» е е |s | + [s [2 Те 


S LAY2 BASE ADDRO reserved 


wel е __ 
Peset | o | о | о |о | о | о | о | о | о | о | c ОА 


S_LAY2_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAY2 BASE А | [31: 4] fe de | $ LAY2 BASE ADDRO 
DDRO 


свела [з] [Wo oo [меш — — — — — — —— 


8.7.5.120 S LAY2 BASE ADDR1 


_ ви [o [9o 2 Те [7 |» 2 |» 2 [2 [2 [ е е [ [6] 


$ LAY2 BASE ADDR1 


Еее С CERES EROR CS В ECRIRE eee 


S LAY2 BASE ADDR1 reserved 


| туре | И Ши 
| пеге | o | о | о | ро То | o|o | o| o | И 


S_LAY2_BASE_ADDR1 


Field Name Type Reset Description 
Value 
S LAY2 BASE А | [31: 4] pe S LAY2 BASE ADDR1 
DDR1 


свела [©] [б oo www — — — — — — — 


8.7.5.121 S LAY2 CTRL 


BCBEJEIEREJEREIEIESEREREREIENECIEAEI 


ш Е 
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| Ë 
E 

| Туре М 

| ез | | И ВИ ЕИ О ОЗ ДЗ В ОЗ ЕШ он 

ee 


ЗІ S_LAY2_S 
Е m 


EXE] — и |___-о ШЕ) по | го | >. 
ЛК _____ EEE Eur 


S_LAY2_CTRL 


Field Name Type Reset Description 
Value 


5 Lave BLEND шышы: SN NN S LAY2 BLEND MODE 
S LAY2 RBUV_ | [15] $ LAY2 RBUV. SWITCH 
SWITCH 


E 20а 02 Сс22228иЕ 


S. LAY2 FORMA ra ге Те unum m S LAY2 FORMAT 


S LAY2 ALPHA та fe ЕЕ S LAY2 ALPHA SEL 
SEL 


[suviocm [mj [RO [oo [simen O O 
sven fio [no [oo [зек | 


8.7.5.122 S_LAY2_SIZE 


Се [o [9o [25 2o 2 Те [25 Ге 2 [2 [ [ж Ге е [т [ле 
Name | s 


reserved S LAY2 SIZE Y 


ви е а е е а е 
"мете шты он 
ЕГІН ЕЕ ЕРЕН ОИ j 
ее ГТ Те 
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S_LAY2 SIZE 


Field Name Type Reset Description 
Value 


кәе СЕ [Ro oo [sea — — — — — — — —] 


S LAY2 SIZE Y | [27:16] |RO |00 — |S LAY2 SIZE Y 
Ws [no oo [ee — -  — 
S LAY2 SIZE X |[11:0] [RO |00 S LAY2 SIZE X 


8.7.5.123 S LAY2 PITCH 


Съ Те [25 |» [2 [s [25 [и 2 [2 [77 | 2 е [ [15] 
De om mL] 


reserved 
уе е | 
| ви |15|14 | яз | 12 | 1 | ој о | в| 7 јо |5 4 3|2]|1]|0 
| Мате | reserved S LAY2 PITCH 
туре ни об 


S_LAY2_PITCH 


Field Name Type Reset Description 
Value 
ma [no oo [жее — — — — — — — 
S LAY2 PITCH | [11:0] |RO  |oxo |5 LAY2 PITCH 


8.7.5.124 S LAY2 POS 


Ten o [во | 2o 2 Те [25 23 2 [2 [т [ж е е [т [ле 
ЕТЕ м | 


reserved S LAY2 POS У 


ШІИЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


S_LAY2_POS 
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Field Name Type Reset Description 
Value 


СІ Пета [Ro oo [mesa — — — — — — — —] 


| слуз ғоз Y Пела |o [oo алову 
Teea [rsa јао oo [ea 1 
fs.taverosx [to [ao oo Депамеюек п3лт 


8.7.5.125 S_LAY2_ALPHA 


са [o [9o [3 [25 [7 |» |» |» 2 [2 [7 |» е [лт [6 | 


reserved 
Type 


SaaS w. ЕЕРЕЕ 
| reset | ВЕ ОЙ ОЗ Е В ОБ О ОС В О ОБ СЗ CR RR И 
ЖЕЛЕ ПА S ППИ Е Е С ЕСЕ ВЕ tal 


reserved S LAY2 ALPHA 


| Name | 
|7” ШИ 4-- 
ШЕ Катина 


S_LAY2_ALPHA 


Field Name Type Reset Description 
Value 
ara [no [oo [жее — — — — — — —— 
S LAY2 ALPHA |[7:0] |RO foxo |5 LAY2 ALPHA 


8.7.5.126 S LAY2 CK 


ви Те [25 |» [2r [s [25 [и 2 [2 [т [ [лә [тв [лт [ле 
Сат ш [шш | 


reserved S LAY2 CK 


Type 


ти À -—- 9^?—QÓ— 
| пеге! .— э  — ооо |о | о | о |о о 
| ви ри | 14 | 13 | 12 | п | [ое | 7 | | 5 | 4 за | 1 | 0 
| Мате | S_LAY2_CK 
ЕСИ а w 
| Reset о | о | о [ооо | о |о о [о [ооо [о [оо 


S LAY2 ск 
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нні ЕЕЕ 
ОО feao oo fea — — — — — — 


| луг ок feso [RO |oo Демек — — — _ 


8.7.5.127 S LAY2 PALLETE 


са [o [9o [5 [25 [27 |» |» |» [5 [2 [77 |» [ е [8] 
ame ome] 


reserved S LAY2 PALLETE RGB 


| ex ри | [яз | 12 | | ло |е | е | у [е | 5 | |з 12 | 1 |о 


S_LAY2_PALLETE_RGB 


S_LAY2_PALLETE 


Field Name Type Reset Description 
Value 


S. LAY2_ PALLET | [23: 0] ape po а О S LAY2 PALLETE RGB 


8.7.5.128 S LAY2 CROP START 


Ten o [so] |» [2 [2 [25 | 2 [ [т |» е е [| [56 
ЕГЕ [Torney | 


reserved S_LAY2_CROP_START_Y 


| bit |15 | 14 | 13 |12 | п [зо [ое | у [е | 5 |4 |з|2 | 1 |о 


reserved S_LAY2_CROP_START_X 


| туре „нон CSC 
У ë » | > | о | о Но | о | о |о Го |о|е Го | 


S_LAY2_CROP_START 


Field Name Type Reset Description 
Value 


Е ІСІ:ГЕ|:: oo mew — — — — — — — ] 


S. m CROP. A ЖШ $ LAY2 CROP. START Y 
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S. ДҮ? CROP. [11: 0] ape [on Една вон STR $ LAY2 СВОР START X 


8.7.5.129 S LAY3 BASE ADDRO 


Св [o 9o [29 [25 [27 [25 [25 [2s [25 | [т | [19 [e е 


S ІАҮЗ BASE ADDRO 
Bed м 
EMM eae РСЗ Е ЗАЗ Е ВЕ АВ 
| Мате | S_LAY3_BASE_ADDRO reserved 
те 


S_LAY3_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAY3 BASE А | [31: 4] ША. S ГАУЗ BASE ADDRO 
DDRO 


ees — is; [б oo [ee —  —  —  —  ——] 


8.7.5.130 S LAY3 BASE ADDR1 


Св [o poo [29 [25 [27 [25 [25 [2s [25 | [т [ е Ге [лт [ 15. 


S LAY3 BASE ADDR1 

Tee |  F-0N. в д 

| Bit |15| 14 | 13 | 12 | 11 [| 10] 9 | в | 7 | 6 | 8 J| 4 | 3 | 2 | 1 [0j 
| Name | S LAY3 BASE ADDR1 reserved 

туре Pm 


S_LAY3_BASE_ADDR1 


Field Name Type Reset Description 
Value 


S LAY3 BASE А | [31: 4] БК БН S ГАУЗ BASE АООВ1 
DDR1 


ees [ий [RO oo mew —— — —  —] 
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8.7.5.131 S LAY3 CTRL 


SE Dae Der Tes Das Doe Les ee erla Do De Dr Te 


2227 Е 


| Туре | 


3t S LAY3 S 
Е ~ 


| Туре | по s ъс GA 
Eg г г | DON 


S_LAY3_CTRL 


Field Name Type Reset Description 
Value 


О [зил[б [oo [esa — — — — — —  —] 


S LAYS BLEND_ | [16] bal | S LAY3 BLEND MODE 
$ | LAYS RBUV_ МО |“ | S LAY3 RBUV. SWITCH 
SWITC 


pep [no oo eem — — — — — — —] 
S LAY3 SWITCH 


S ГАУЗ FORMAT 


еее | 


S ГАҮЗ SWITCH 


S LAY3 FORMA 


reserved ІШСЕ 


ШИГ = 
e Е НИ 
amam mL 
г у, 
вал 


$ LAY3 СК ЕМ 
S LAY3 ЕМ [CI 


S_LAY3_CK_EN 
S_LAY3_EN 


8.7.5.132 5 LAY3 SIZE 
0x000002C4 Shadow of LAY3 SIZE (0x00000000) 
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| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


S_LAY3_SIZE_Y 


S_LAY3_SIZE 


Field Name Type Reset Description 
Value 
pres [mo [oo ССИ 
S LAY3 SIZE Y | [27:16] |RO |00 |5 LAY3 SIZE Y 
Пл [о oo [mee — 
S_LAY3 SIZE X | 11:01 |RO [00  |S LAY3 SIZE X 


8.7.5.133 S LAY3 PITCH 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
iene [OR 


reserved 
Peset О ОВ О ОВ ОЗ В О И ОС И О 
| Bi |15|1а | 1з | 12 | 11 | по 9 | 8 7 sss 


reserved S_LAY3_PITCH 


| Name | 
| Туре [Om 
L3 = минах 


S_LAY3_PITCH 


Field Name Type Reset Description 
Value 


ea ЕСТ [mo [oo [ме — — — — — — 
S слуз ртон [meo [no [oo [ватт —— | 


8.7.5.134 5 LAY3 POS 


Съ Ти о [2s |» 2 Те [25 [и 2 [2 [77 |» Ге е [т [ле 
ЕГЕ амну 


reserved S_LAY3_POS_Y 
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Tve [Tro 
лт ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
ЕСЕ ВЕ e Е А Ee ee 0А 8 


reserved S ГАУЗ_РО$_Х 


S_LAY3_POS 


Field Name Type Reset Description 
Value 
mus [no Joo [me — — — — — — — — 
S LAY3 POS Y | [27:16] | ВО |0x0 |s LAY3 POS Y 
п [mo oo mew: ^ — —  —  — — 
S LAY3 POS X |11] |RO |00 > sS LAY3_ POS X 


8.7.5.135 S LAY3 ALPHA 


Съ Те 212 2 Ге | е 2 2 2 [ж е е 7 [пе] 
КЗ ж e 


reserved 
упот 
ви |15 | 1а | яз | 12 | 11 | ој о | в | у |е |5 јаз | 2 | 1 |о 
| Мате | reserved S ГАҮЗ ALPHA 
туе о |2 | 


S_LAY3_ALPHA 


Field Name Type Reset Description 
Value 
эп [no oo [жее — — — — — — 
S LAYS ALPHA |[7:0] [ВО  [|0x0  |S LAYS ALPHA 


8.7.5.136 S LAY3 CK 


Съ Те [25 2o [2r [s [25 [и 2 2 [т [ж Ге е [лт [ле 
ЕСІГІ О ООО 


reserved S_LAY3_CK 


| Туре А68 о 
ШЕ | • |, | о о | о | о [о 
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е е е а а е [в [2 [8 [8 [8 [8 [21 1] 


Ee ооо, узо 
ЕСЛЕДЕЛЕНЕЛЕДЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЙ 


S_LAY3_CK 


Field Name Type Reset Description 
Value 
ата] [Ro oo [es ООО 
S LAY3 СК [23:0] [ВО |0  |S LAY3 CK 


8.7.5.137 S LAY3 PALLETE 


Са [o poo [29 [ [27 [2 [25 [2s [з] [т [ж | e Ге е 


reserved S LAY3 PALLETE RGB 
туре | =ë = __ > | 
| Bit |15 | 1а | яз | 12 | 1 | ој о | в| 7 [6/5 4 3|2]|1]|0 


S_LAY3_PALLETE_RGB 


ИИИ 
1151] 


S_LAY3_PALLETE 


Field Name Type Reset Description 
Value 


ы ЕДЕ СОДИ КОИ ООО 


S LAY3 PALLET | [23: 0] ЖОШ $ LAY3 PALLETE RGB 
E RGB 


8.7.5.138 S LAY3 CROP START 


Сен [s [oo| [29 [2 [25 2 | [25 [22 [әт | 2 е Ге [лт [16] 


reserved S LAYS CROP START Y 
зе юы S __ = —— | 
ва (те [ча аз |12 | п | то |е e | у [е | 5 |4 |з|2 | 1 |о 


reserved S_LAY3_CROP_START_X 
Туре M у“ 
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Резе | о | о | о |о | о | о | о | о о {о [о оо {о [оо 


S_LAY3_CROP_START 


Field Name Type Reset Description 
Value 


S. ЕТЕ CROP. = |е | ЕА OPS S LAY3 CROP START Y 


ее Usa [Ro oo [ea — — — — — — — —] 


S LAYS CROP. INS 0x0 S_LAY3_CROP_START_X 
START_X 


8.7.5.139 S_LAY4_BASE_ADDRO 


_ ви [o [9o [2 [2] 7 |» 2 [24 2 [2 [7 |» [18 [ [8 


$ LAY4 ВАЗЕ ADDRO 
Tyee | «м 
| Bit |15|1а | 13 | 12 | 11 [зо | 9 | 8 | 7 | 6 [ 5 | 4 | 3 | 2 | 1 [о | 


$ 1АҮ4 ВАЗЕ ADDRO reserved 
Tee [CO 


S_LAY4_BASE_ADDRO 


Field Name Type Reset Description 
Value 
S LAY4 ВАЗЕ А | [81:4] | S LAY4 BASE ADDRO 
DDRO 


свела [©] [Wo oo ее — — — — — — — 


8.7.5.140 S ГАУ4 BASE ADDR1 


_ ви [o [9o 2 [29 [7 |» |» |» 2 [2 [7 [ [18 [ [e 


S LAY4 BASE ADDH1 
ШЛИКЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕЛЕНЕНЕНЕЛЕНЕН 


$ LAY4 BASE ADDR1 reserved 
Tee [рю 
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| еве | о | о | о | о | о | о | о | о | о| ој о | ДЕИДИ 


S_LAY4_BASE_ADDR1 


Field Name Type Reset Description 
Value 


S LAY4 BASE А | [31:4] j S ГАУ4 BASE АООВ! 
DDR1 


оез Цай [б oo [ea —  — — — —  —] 


8.7.5.141 $ LAY4 CTRL 


BCBEJEIEREJEREIEIESEREREREIENEIEAEI 


- Е 


н [| 
— ee 
Се fes oee enote СС ИИ 


3l S LAYA S 
Е Ес 


ыс ши [Г ә | по | по | 
| пеге | о  ЕЕНЕНЕНЕНЕНЕН ooun 


S_LAY4_CTRL 


Field Name Type Reset Description 
Value 


5 m BLEND T Pe je ——— LAY4 BLEND MODE 


S. туп RBUV_ aie SN S 1 АҮ4 RBUV. SWITCH 


ее Ua [RO [oo mew —  — —  — — — —] 
БОЕ СС [sus o 


S. LAY4 FORMA кы qs S LAY4 FORMAT 
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5 LAVA ALPHA ЕИ СЕИ S | АҮ4 ALPHA SEL 


эллик п 8o oe ferman — — — — — —] 
suvcm “Па” [o se [suma — — — — — — 


8.7.5.142 S LAYA SIZE 


Съ Те [2s 2o [2 Те [25 [25 2 [2 [ [ж е е [т [ле 
ЕГЕ [sey 1 


reserved S LAYA4 SIZE Y 
Туре CUNO 
| B [15 | 14 | 13 |12 | 1 | ло |о | в | 7 | е | | 4 | з | 2 | 1 |о 
| Name | reserved S LAY4 SIZE X 
ІЛ — — _____ ыа. үә | 


S_LAY4 SIZE 


Field Name Type Reset Description 
Value 
mes [no [б [me — — — _ 
S_LAY4 SIZE Y | [27:16] | RO __|0х0 |3 LAY4_SIZE_Y 
mss [no [oo ООО 
S LAY4 SIZE X |[11:0] |RO |00  |S LAY4 SIZE X 


8.7.5.143 S LAYA PITCH 


ви Ти [so [25 |» 2 [s [25 [2 2 2 [ [ж е [7 [15] 


reserved 


5 ТАУ4 PITCH 
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— n 
ООО ЕСТ [mo oo fema — — — — — — 


[suwemmon [neo [RO [oo sime em = — 


8.7.5.144 S LAY4 POS 


Ten Ти [so [25 |» 2 Те [25 е 2 [2 [7 |» T е [ 56 
ЕГЕ амну | 


reserved S_LAY4_POS_Y 


| ви |15|14 | яз | 12 | [99876543210 
| Мате | reserved S_LAY4 POS X 
Туре POO 


S_LAY4_POS 


Field Name Type Reset Description 
Value 
Gus [no oo _| ви 
S LAYA POS Y |[27:16] |RO |00 |S- LAY4 POS Y 
пл [no [oo [ee | 
S LAYA POS X |[11:0] |RO |00 |S LAY4 POS X 


8.7.5.145 S LAY4 ALPHA 


Съ Ти [во [25 |» [2 [s [25 [2 2 [7 [ [ж е [т [15] 


reserved 
Type 


SSS DUE 7 7 
L3 ШИША ИШИ В о 15] И В ЕВ ок КЗ 8] 
| bit |15 | ма | u | о | в | 7 | | 5 |4 | з | 2 | 1 |о 


reserved S LAY4 ALPHA 


Name 4 
| Туре БГ 
ЕШ 7 1 eR 


S_LAY4_ALPHA 


Field Name Type Reset Description 
Value 


Бавно Пета [б oo [е — — — — — —  —] 
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лу арна [Ung [Ro oo Гелар 


8.7.5.146 S ГАУ4_ СК 


ви Та [во | а |» 2 Те [25 [и 2 2 2 [ж [лә е [т [ле 
пате ы м | 


reserved S LAY4 СК 


ЛИ ECRIRE ҮН COR ЕЗ ВЕЗЕТ EC И Е 


S LAY4 СК 


| Name | 
mwe] 022%. 
Peset о | о | о | о | о | о | о | о [о [о | о | о | о Бо Коро 


S_LAY4_CK 


Field Name Type Reset Description 
Value 
ата] [Ro oo [es | 
$ LAY4 СК [23:0] [ВО |0  |S LAY4 CK 


8.7.5.147 S_LAY4_PALLETE 


Се Ти [во |» |» 2 Те | [и 2 2 [ [ж Ге е 7 [пе] 
СИЕ 


reserved $ LAY4 РАЦЕТЕ RGB 
Te оо 
| Bit [15 | 14 | 13 | 12 | 11 | по | 9 | в | 7 | 6 [8 [а | 3 |2 | 1 [о | 


S 1АҮ4 РАЦЕТЕ RGB 


De | 
те | KI 
пе СС 


S_LAY4_PALLETE 


Field Name Type Reset Description 
Value 


s- LAY4_ PALLET | [23: 0] ape po feme S_LAY4_PALLETE_RGB 
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8.7.5.148 S LAY4 CROP_START 


Сен [s |» |] 2] 2 [26 [25 [а [2] [әт | » [з [e [лт |] 


reserved S_LAY4_CROP_START_Y 


__ = - д 
| Reset | о | о | о |о ЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 
ЕСЕ EC a ПБ Е ЗВ ЗВ ЕАИС ii 


reserved S_LAY4_CROP_START_X 


S_LAY4_CROP_START 


Field Name Type Reset Description 
Value 


S. ТАА. CROP. [27:16] |е [on | ви — S 1АҮ4 CROP. START У 


Teema — nsi [Ro oo fea — — — — — — —] 


S LAY4 CROP. = 0x0 S_LAY4_CROP_START_X 
START_X 


8.7.5.149 S LAY5 BASE ADDRO 


Ten Те | а |» 2 Те [25 [и 2 Ге [т |» T е [ [56] 
ЕСІГІ Е ОО 


S_LAY5_BASE_ADDRO 


ПЕ ЧЛЕ o S O 
Reset | о | о | SANS o [o оо | | о |о |о | oo | | o 
ЖПШЕАЕАЕЛЕЛЕ Е ЕЕ В С С Е eee 
[Name | _ a велю (| 


S_LAY5_BASE_ADDRO reserved 
Ded \N о мы 


S_LAY5_BASE_ADDRO 


Field Name Type Reset Description 
Value 


S 1АҮ5 BASE А | [31: 4] | S LAY5 BASE ADDRO 
DDRO 


ІСІ ЕЕЕ is; [б oo [е  — — — — —] 
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8.7.5.150 S LAY5_BASE_ADDR1 


Con [s [oo| [29 [2 [25 [25 [2s [25 a | 2 | [6 [77 [ | 


S LAY5 BASE ADDR1 


| Bit [15 | 14 | 13 | 12 | 11 [зо [о | в | 7 | 6 | 5 J| 4 | 3 | 2 | 1 [о | 
| Name | S 1АҮ5 BASE ADDR1 reserved 
туре | 


S LAY5 BASE ADDH!1 


Field Name Type Reset Description 
Value 
S LAY5 BASE A | [31:4] pec S 1АҮ5 BASE ADDR1 
DDR1 


еее ТЕТЕ [б [oo fena | 


8.7.5.151 S_LAY5_CTRL 


Sm aT Е RR E 


2 Е 


| Туре | 


3l S LAYS S 
Е m 


EXE] ши мю ә | по | го | 
| позе | о  ЕНЕНЕНЕНЕНЕН ooun 


S_LAY5_CTRL 
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Field Name Type Reset Description 
Value 


eei sta Ro [oo ООО 


S_LAY5_BLEND_ | [16] 0x0 S_LAY5_BLEND_MODE 
MODE 

S_LAY5 RBUV_ | [15] 0x0 S_LAY5_RBUV_SWITCH 
SWITCH 


eea СЕ [o [OO [www — — — — — — —— 


$ LAY5 SWITCH во |00 | $ LAY5 SWITCH 


S LAY5 FORMA EE $ [АУБ FORMAT 
> 


5 LAYS ALPHA —— —— LAY5 ALPHA SEL 


DEMNM 
uw t mo oo simt — = — — — 


8.7.5.152 S LAY5 SIZE 


Съ o [so] 2o [2 Те [25 2 2 [2 [т [ж е е [т [ле 
Name | [ey S 


reserved S_LAY5_SIZE_Y 
Туе Pro mT 
ви |15|14 | яз | 12 | 1 | по јо | в 7 | е |5 |4 | з | 2 | 1 |о 


reserved S LAY5_SIZE X 


S_LAY5_SIZE 


Field Name Type Reset Description 
Value 


eei — [mw [Ro [о [mesa — — — — — — — ] 


IsuwssuEY |2719 |o [oo |білу пъ 
usa [no oo eme ^ — — — — — —] 
no [oo _ 


S_LAY5_SIZE_X | [11:0] S_LAY5_SIZE_X 


8.7.5.153 S LAY5 PITCH 


с Ти [во [25 |» [2 [s [25 [2 [з] [ [ж е е 7 [15] 
| шы 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2384 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


| 
L3 ШИША ез о о | О о ss]: В И 
ПО А ПАПИ ПИ e Е Е ЕГА 


reserved S_LAY5 PITCH 


| Name | 
| Туре MM 
| Reset | о | о | e | о | о | о | о (о [ооо {о [оо 


S_LAY5_PITCH 


Field Name Type Reset Description 
Value 
pua [no oo fema 
S LAYS PITCH | [11:0] |RO |00 |5 LAY5 PITCH 


8.7.5.154 S LAY5 POS 


Съ o [во [25 |» 2 Те | [25 2 [2 [7 |» Ге е [т [ле 
ЕГЕ [Ste | 


reserved S LAY5 POS У 


| B [15 [14 | 13 |12 | 11 | оу о јат јо 5 54 3|2]| 1|] 0 
| Name | reserved S |АУ5 POS X 
туре Ш о 


S LAY5 POS 


Field Name Type Reset Description 
Value 
mua [no oo www — — — —  — — 
S LAYS POS Y | [27:16] |RO |0x0 |s LAY5 POS Y 
nsu [Ro [oo eene —  — — — — 
S LAY& POS X |[11:0] |RO |00  |SLAYs POS X 


8.7.5.155 S LAY5 ALPHA 


Ten Те [2s |» [2 [s [25 [2 2 2 [77 [ж е Ге [ [ле 


reserved 


w) 7] 
ЕСІЛЕНЕНЕЕЕНЕНЕНЕЕЕНЕНЕЛЕЕЕНЕНЕЛЕНЕН 
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Ce е е е ее [7 [8 [8 [8 22 12 5 1] 


| Туре | ,-.: 
| пеге! — 6à—à/ 5 5 /  EREBRERERERERERIH 


S LAY5 ALPHA 


Field Name Type Reset Description 
Value 
эп [no oo [жее — 1] 
S LAYS ALPHA |[7:0] |RO foxo  |S LAYS ALPHA 


8.7.5.156 S LAY5 CK 


Са [s 925 [29 [27 Те [2 | [25 22 [т | 2 е Ге [зт | 
M [I T Z | 


reserved S LAY5 CK 
туе | ә ____| __ > | 
| gu |15 | 1а | 13 | 12 | 1 | ој о | в| 7 6,5 4 3|2]|1]|0 


S_LAY5_CK 


ИИСИ 
1151] 


S_LAY5_CK 


Field Name Type Reset Description 
Value 
э [Ro [oo  [eswd — — — — — — 
S LAY5 CK [23:0] [РО |0  |S LAY5 CK 


8.7.5.157 S LAY5 PALLETE 


Се Те [2s |» [2r Те [25 [2 [ж] [ 2 Ге Се [7 [15] 
СИЕ 


геѕегуеа S ІАҮ5 РАЦЕТЕ RGB 
Туре | БЕНИ 


| ви | 15 | 14 | 13 | 12 | п [9 | е | у | | 5 | 4 із | 2 | 1 | 0 


S_LAY5_PALLETE_RGB 


ИНИ 
пее 2 С О ОС ОС ОС ОС СЗ СЗ С 
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S_LAY5_PALLETE 


Field Name Type Reset Description 
Value 


eei oa [Ro oo [е — — — — — — — —] 


S LAY5 PALLET | [23: 0] pes S LAY5 PALLETE ВСВ 
E RGB 


8.7.5.158 S LAY5 CROP START 


ви Там [по | [ав 2 Те | [а 2 [в [т [ж е е [7 [пе] 


reserved S_LAY5_CROP_START_Y 


ЕСЕ ЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕШЕДЕНЕІ 


reserved S_LAY5_CROP_START_X 


S_LAY5_CROP_START 


Field Name Type Reset Description 
Value 


Е СЕ [Ro oo [mesa — — — — — — — ] 


5 LAYS CROP_ [27:16] s $ LAY5 СВОР START Y 


S_LAY5 CROP  |[11:0] ИНН LAY5 CROP START X 
START X 


8.7.5.159 S WB BASE ADDR 


Cen Ти о [25 2o 2 Те [25 [и 5 [2 | [ж Ге е [| 56 
СИТТУН 


$ WB BASE ADDR 


Type 


ШЛИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


папе | 
вези 2221212 Г 1 1 е То То 
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S_WB_BASE_ADDR 


Field Name Type Reset Description 
Value 


$ МВ ВАЗЕ АО | [31: 4] У $ WB BASE ADDR 
DR 


свела — iso [Wo oo [ee — — — — — — — 


8.7.5.160 5 WB CTRL 


Съ Те | а [ [2 [s [25 е 2 [2 [77 [ж Ге е [т [ле] 
наме Е 


reserved 


S_WB_CTRL 


Field Name Type Reset Description 
Value 
эп [Ro [Oo [reseed oo 
sween jim [no joo |S WEEN 


8.7.5.161 S WB PITCH 


Се [o [9o [9 2o 2 [ [25 е 2 [2 2 [ж Ге е [т [ле 
E аа 2 


reserved 


Pee и | е о о е |е ее ео 2 Те 3 
"оте | ла | е 4 40000 
| СЕНЕН ООО 
ее А 15] 


5 МВ РПСН 
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Field Name Type Reset Description 
Value 


eee ooa Ro [о [mesa — — — — — — ——] 
|5 ме Ртон neg [ao oo [swarren — | 


8.7.5.162 S CHECKSUM EN 


Ten [o [во |» |» [2 [s [25 [=] [в | [ж Ге е 7 те] 


reserved 
e ООС 
Pest | (1: ОЗ О песни О ІІ “|1 
СЕВ И EE 


и Е 


S_CHECKSUM_EN 


Field Name Type Reset Description 
Value 


3 _CHECKSUM1_ fro Joo Е ти СНЕСКЗИМ1_ЕМ 
3 _CHECKSUMO_ Qr fee $ CHECKSUMO ЕМ 


8.7.5.163 $ CHECKSUMO START POS 


Shadow of CHECKSUMO Start Postion S CHECKSUMO START . 


| Bt з1 | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 ЕЗ 


reserved S CHECKSUMO START Y 
| Туре ни  — 10 о 
Reset | о | о | о |о | o | о| о he оо [о ооо [оо 
RECEN EE А БИ СИ ЕНИ 878 


reserved S CHECKSUMO START X 


| туре | n j m 
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ЕШ | о | о | о |о | о | о | о | о | о| ој о|о|о| ој о [о 


S CHECKSUMO START POS 


Field Name Type Reset Description 
Value 


a _CHECKSUMO_ = TW ro. oo барове — S CHECKSUM0_START_Y 


Teema — [nsum |o oo fee | 


S CHECKSUMO | [11: 0] 0x0 S CHECKSUMO START X 
START X 


8.7.5.164 S CHECKSUMO END POS 


Shadow of СНЕСКЗИМО End Postion $ CHECKSUMO END P 
0x000003A4 (0x00000000) 0$ 


|в | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | x seso ||| 


reserved S CHECKSUMO END Y 


| eR [i5 | 14 | 13 |12 | п [зо [ое | 7 | е | 5 |а |з|2 | 1 |о 
| Name | | ы зв | || 


reserved $ CHECKSUMO END X 


т, vo ———— — — 
L3 7  ЕНЕСКЕКЕЕИЕЛЕНЕНЕНЕНЕНЕЯ 


S CHECKSUMO END POS 


Field Name Type Reset Description 
Value 


= <CHECKSUMO_ ци dum NCC S CHECKSUMO END Y 


5 СНЕСК$УМО_ | [11: 0] ИИ CHECKSUMO END X 
END X 
8.7.5.165 S CHECKSUM1 START POS 


Shadow of CHECKSUM! Start Postion а а 


 ШИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕІНІЕЛЕЛЕЛ 


reserved S_CHECKSUM1_START_Y 


| Туре OO ООС 
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| Reset | о | о | о |о |о |о | о | о | о | о | о | о | о|о| о 
| ви |15 | 14 | 13 |12 | п | [ое | у | | 5 | 4 |з|2 | 1 |о 


reserved S_CHECKSUM1_START_X 


S_CHECKSUM1_START_POS 


Field Name Type Reset Description 
Value 


S. JGHECKSUMI. A a LAN $ CHECKSUM1_START_Y 


S_CHECKSUM1_ | [11:0] e n CHECKSUM1_START_X 
START_X 


8.7.5.166 S_CHECKSUM1_END_POS 


Shadow of CHECKSUM1 End Postion S_CHECKSUM1_END_P 
0x000003AC (0x00000000) 0$ 


| em 1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 | 16 
| Name | Г m, зем | ||| 


reserved S_CHECKSUM1_END_Y 


reserved S_CHECKSUM1_END_X 


| Name | 
| Туре ШШШ M 
ЕШІ —— 00 7! о | о | о | о | о | о ооо [о | о 


S_CHECKSUM1_END_POS 


Field Name Type Reset Description 
Value 


Tea СЕ [Ro oo [esa — — — — — — — ] 


S CHECKSUMI . 27:16] ШОШ $ CHECKSUM1_END_Y 
0х0 


EIE 


= [CHECKSUM [11:0] ro $ CHECKSUM1_END_X 


8.7.5.167 MMU_EN 


0x00000800 MMU Enable (0x00003000) | ___ММЏЕМ _ | 
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Pats ЕР ЕЕЕ ПР ee В ЕЙ 


| Name | 
| Туре — | 1 | |] 1| T s 
| езі ШИШИШИ И АШ И И ЗК ИЕ ЕЕ ЗВ ЕЕ 
БЕ БІЛЕ ЕС SERIES EC Е С ЕИ 


reserved 


ще reserved . reserved reserved 


туре | e [= 
Со Го Те» betel: Тота |] 


MMU_EN 


Field Name Type Reset Description 
Value 


mens ССИ eo mam; 70 


.en 
en 


Dee — Urs [o o9 [ее — — — — — —— 


poser pmo [мс XN mmu miss cnt clr 
r 


шына ЕЕ [mo od ОИ 


mmu маог Бураз + mmu_vaor_bypass_en==1, vaor happened,the 

5 еп system will bypass this command, not record the 
addr and generate interrupt. 
mmu_vaor_bypass_en==0, vaor happened,the 
system will send a default addr, record the addr 
and generate interrupt. 


кее О [б И КОИ СООО 
Е [л [о foo емы 
men [tor ОИ КОИ маза | 


8.7.5.168 ММО UPDATE 


са 212 2 [s [25 е 2 [2 [77 [ж е [ [56 
Dm | o њен — 


reserved 


Type 


See — 
Peset ШИША В си К ОК ЕВ ЕКВ ДИ В Е К ВИ И 
ен Л ЕЕ ИЕ Е ППИ 
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[= = 


MMU_UPDATE 


Field Name Type Reset Description 
Value 


ps [no oo ЕО 
12:0] clear the write channel tlb 


8.7.5.169 MMU_MIN_VPN 


_ ви Ja [9o [3 [2s [7 [ |» |» 2 [2 [7 |» [ е [ [8 


reserved mmu_min_vpn 
туре юм 


mmu_min_vpn 


вези е ОС С ОЕ СЗ С С 


MMU ММ VPN 


Field Name Type Reset Description 
Value 
pug [Ro [oo [Reed —— — — 


8.7.5.170 ММО VPN RANGE 


Ten o [во [25 29 2 [s [25 [и [о 2 [57 | = Ге е [7 [15] 
er О 


reserved 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ст — — mm — 
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MMU_VPN_RANGE 


Field Name Type Reset Description 
Value 


wee: Пепе [o [Oo -Reewi — — — — — — — 


mmu range vpn [15: 0] RW OxFFFF | the offset range of vpn. The vpn offset must be in 
this range, otherwise, out of range interrupt will 
happen 

8.7.5.171 MMU PT ADDR 


MMU PT Address (0x00000000) 
ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕЛЕГ 
E33. о — ~: ~ _ 
| Reset | o | o |о |о |о | о |о То | о |о|о|о|о|о|о |о | 
| ви /15]14]13]12]11]10]9ә]8]7]6]5]4]з3]2]1]0/ 
| Мате | тымен 00000000002, 
AW 

[Reset | о [о | о То | о | о | о | о | о | о |о | о | о | о | о | о] 


MMU_PT_ADDR 


Field Name Type Reset Description 
Value 


коме СЕ [RO [oo ИСО 


mmu_base_ppn [19: 0] RW 0х0 the ppn of pagetable location base addr т DDR, 
the pagetable must be in aligned with 4k in DDR 
8.7.5.172 MMU_DEFAULT_PAGE 


Ten [o 9o | 2 29 2 [s [25 23 [о [2 [ | = | [8 [т [пе] 
rara 
me ~ ООС 


ШІ —  _ кик 
er ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕДЕЛЕНЕЛ 
| Name | mmu_default_ppn 

ЕСЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКЕЛЕЛ 


MMU_DEFAULT_PAGE 
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Field Name Type Reset Description 
Value 


em атаа [RO [oo [ewe — — — — — — — 


mmu, default ppn | [19: 0] RW 0x0 the default physical address, when mmu interrupt 
happen, this address will be sent the 
corresponding AXI command channel 

8.7.5.173 MMU VAOR ADDR RD 


MMU Read VAOR Address (0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | шше Cd 


reserved mmu. vpn vaor rd 
Type 


А А БЕК 
м 
Бренс ез ЕЕЕ Е ЕТ Е Е ECRIRE Е 280 ЈА ЕА 
Name | me „ AO) 


mmu_vpn_vaor_rd 
Type 


MMU_VAOR_ADDR_RD 


Field Name Type Reset Description 
Value 


Tema СЕ ОИ КОИ ИСО 


9 


8.7.5.174 MMU_VAOR_ADDR_WR 


Съ Ти [во | 2 |» 2 [2 [25 [2 2 Ге [ [ж е Се [7 [ле 
кз 7 


reserved mmu_vpn_vaor_wr 


| bit | 15 | 14 | 13 | 12 | п | [ое [7 [е | 5 | 4 |з [о | 1 |о 


mmu_vpn_vaor_wr 
туре REL. RE 


MMU VAOR ADDR WR 


Field Name Type Reset Description 
Value 
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[eewd Brad [Ro oo во 


r 


8.7.5.175 MMU INV ADDR RD 


_ ви [o [9o [3 [29 [7 |» |» [2s [5 [2 [7 |» е е [ v [| 


reserved mmu vpn inv rd 
Type 


222 ШИЕ 
ШЕ  ”ЕШІІьы 
| bit ри | [яз | 12 | | ло |е | е | 7 | е | 5 |а |з [о | 1 |о 

оо м 


| Мате | mmu_vpn_inv_rd 
Type 


MMU_INV_ADDR_RD 


Field Name Type Reset Description 
Value 
pug [Ro [oo СЕ ОИ 


8.7.5.176 MMU INV ADDR WR 


ви Ти [во | |» 2 е | е [о 2 | [ж е е 7 е 
наме аа 


reserved mmu_vpn_inv_wr 
Tpe | m о ~ | 
| gu |15|14|13|12|11|10|9|8|7|6|5|4)|3|2|1|0, 


| Name | mmu vpn inv wr 
Type 


MMU INV ADDR WR 


Field Name Type Reset Description 
Value 


prag [no foo [nes — — — — — — 
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8.7.5.177 MMU_UNS_ADDR_RD 


Con [s 9o 25 [2 [er [26 [25 [2s [25 2 [2 | 2 | [e [ 7 | s] 
лл 


ees » | 
ШЕ — —»—l...— poon 
sr CR Е СЕ tes БА АЕ CRUCE EO ei 


mmu vpn uns rd 


те | О 
1115 


MMU_UNS_ADDR_RD 


Field Name Type Reset Description 
Value 
эй [RO [oo [ва 


8.7.5.178 MMU_UNS_ADDR_WR 


Ten Те [25 |» 2 [ [25 [23 2 Ге [ [ж е е [7 е 


reserved mmu_vpn_uns_wr 
Type 


БЕКЕН 
ШЕ ааа 
ee 


mmu_vpn_uns_wr 


И om] 
Peel PPP С ОС С О ОСЗ ОС ОС ОС СЗ ОСЗ С 


MMU_UNS_ADDR_WR 


Field Name Type Reset Description 
Value 


эу [no foo ЕО 


8.7.5.179 MMU_MISS_CNT 


Се Ти [9o [2 29 2 Ге [25 [23 2 212 [ е е [| [56 


mmu_cnt_miss_wr 
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| у — 
гр] 
m е | па Е | и по |» е е е a [o 2 a To) 


mmu cnt miss га 


ре 
LTNENESESENHESESESENEAESEZEXEZESEZES 


ММУ MISS CNT 


Field Name Type Reset Description 
Value 
r 


psg [mo oo [mm ens; o 


8.7.5.180 ММО PT UPDATE 005 


С Ти [о [2s |» [2r [s [25 [2s [о [22 [77 | 2 е е [7] пе] 
ТІГІ wA] 


reserved 


| ви |15|14 | яз | 12 | | по јо | в |? | |5 54 3|2]|1]|0 
| Name | reserved mmu pt update qos 
уе | w— Мм 


MMU PT UPDATE QOS 


Field Name Type Reset Description 
Value 


ewe; СЕ [Ro oo memes — — — — — — —] 


mmu pt update | [ 3: 0] out of range first addr 
qos 


8.7.5.181 MMU_VERSION 


се 2122 [s [25 [2 [2 [22 2 [ж Ге [9 [| [ле 
наме www 


reserved 


EJ |]| 7 — — || Á JJ 
Peset | ЕР 151919] ЕЕЕ Е ОЗ ЕЙ 
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е То 
СИ 


e ооо, узо 
Peset | o | о | о |о | о | о | о Ицо Го Го То Го | о|о| о 


MMU_VERSION 


Field Name Type Reset Description 
Value 
sug [Ro oo fresa | 
[15: 0] во | 0x100 MMU module version. 


8.7.5.182 MMU_MIN_PPN1 


[ооо | mmu min PPN 0500000000) [мыйм | 
Са [s 9o 25 [2 [2 [26 [25 | [25 [22 [т [ж е Ге [лт | 
Dm ње _A_a 


reserved mmu min ppn1 
туре юм 
| Bk | 15 | 1а | 1312 | и [0| 9 | е | 7 [6|5|2|3]|2|1]0 


mmu min ррп1 


LCIENEKBERKRERERCERZERKREREREREREREKN 


MMU MIN PPN1 


Field Name Type Reset Description 
Value 
эй [Ro foo  [Reewd — j 
[19: 0] the min ppn, which is reasonable 


8.7.5.183 MMU_PPN_RANGE1 


Ten Ти [во |» |» 2 Те | |“ [о 2 [ [ж е Се [7 [15] 
ІСІГІ | аи 


reserved 


вк еи атре Ге Геге Те е Ге Гете еро. 
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MMU PPN RANGE!1 


Field Name Type Reset Description 
Value 


ewe; ooa [Ro [oo memes — — — — — — —] 


mmu range ррп1 | [11: 0] RW OxFFF | the max offset of ppn. The ppn offset must be in 
this range, otherwise, out of range interrupt will 
happen 

8.7.5.184 MMU MIN PPN2 


MMU Min PPN2 (0x00000000) | | MMU_MIN_PPN2 | 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
[Name | шше O 


reserved mmu_min_ppn2 
эе| е |020“ ___ 


mmu min ррп2 


м 
вези 222 ОС СЗ Е ОСЗ С ОС ОЕ СЗ ОС С 


MMU_MIN_PPN2 


Field Name Type Reset Description 
Value 
mza |no И ОИ 
[19: 0] the min ppn, which is reasonable 


8.7.5.185 MMU_PPN_RANGE2 


Ten Ти [во [2s 29 2 [s [25 [и 2 [2 [ [ж е Се [ v [15] 
em ж ЕЕЕ 


reserved 


MMU_PPN_RANGE2 
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Field Name Type Reset Description 
Value 


eer fema БЕН [ооа 


mmu_range_ppn2 | [11: 0] RW OxFFF | the max offset of ppn. The ppn offset must be in 
this range, otherwise, out of range interrupt will 
happen 

8.7.5.186 MMU VPN PAOR RD 


MMU Read VPN. PAOR (0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm СІ 


reserved mmu_vpn_paor_rd 
Type 


2.0002 М 
м 
Ce geja fije Ре А о 
Name | mmn „ М) 


mmu_vpn_paor_rd 
Type 


MMU_VPN_PAOR_RD 


Field Name Type Reset Description 
Value 


ЕО СЕ [Ro [oo ИСО 


9 


8.7.5.187 MMU_VPN_PAOR_WR 


Съ [o [9o [9 [ 2 [s [25 |“ [о [2 [ [ж е е [7 [ле 
кз 7 


reserved mmu_vpn_paor_wr 


Ca | 14 | 13 | 12 | | [ое | у [е | 5 |а | з|2 | 1 |о 


mmu_vpn_paor_wr 
туре ОО ОИ 


MMU_VPN_PAOR_WR 


Field Name Type Reset Description 
Value 
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[wewd fe [Ro oo во 


wr 


8.7.5.188 MMU_PPN_PAOR_RD 


са [o [9o [3 [29 [7 29 2 [2s 2 [2 [7 2 [ә е [ v КС 


reserved 
Type 


ЦИА 
| ез ШИШИШИ ИК АЕ И И И ОЗ В ОЗ КВ КЗ ВИ 
| ви ив [та | 13 |12 | | то| о | е | 7 | | 5 | 4 | з|2|1| 0 

Г с АМУ | 


reserved mmu_ppn_paor_rd 


| Name | 
| Туре ëE 
= ë ооо | о | > | о | о | ~ аз [о 


MMU_PPN_PAOR_RD 


Field Name Type Reset Description 
Value 


eser fema СИ КОИ ЕО 


9 


8.7.5.189 MMU РРМ PAOR WR 


_ ви [o [9o [3 [2e [77 |» |» [2s [= [2 [7 |» v е [| 


reserved 
Type 


К = NE 

| езі ШИША И ВОЗ о ЕЕН Í] А пози ОЗ ОЗ s] 
О EE 
—sssscana | 


reserved mmu_ppn_paor wr 


| Name | 
ту” ______ о д 
L3  ЕЛЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕН 


MMU_PPN_PAOR_WR 


Field Name Type Reset Description 
Value 


СИ СЕН СН RN 
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8.7.5.190 MMU_REG_AU_MANAGE 


Съ Ти [во [25 |» 2 [s [25 [и [о 2 [ | = е Се [ [| 


reserved 


Type 


РОСНО 
| езі | ШИША С АСИ О С зла О СИ О ЕН ЕЕ 
IET ВЕ Е Е Е AA 


Е B 


E 


MMU REG AU MANAGE 


Field Name Type Reset Description 
Value 


eee; fon [Ro oo memes — — — — — — —] 


mmu reg auth 0x0 control ШЕ о of MMU_EN, 
MMU_MIN_VPN, MMU_VPN_ RANGE, 
MMU | MIN- PPN, MMU PPN RANGE, 
MMU PT ADDR, ММО DEFAULT _ РАСЕ & 
ММУ ARQOS : CFG. ,MMU UPDATE 1: 
unsercure APB can rd&wr those regs, 
О:ипѕегсиге APB cannot rd&wr those regs 


8.7.5.191 5 MMU_EN 


оосо [Shadow of LEN ooo — | smu en | 
Ten Ти [во [25 |» 2 [s [25 [и 2 [2 [ [ж Ге е [| v [ле 
КЗ ОО 


reserved 
е 4422. 
Peset | О ООВ О око О ОО Е зи ЗИ ОЗ ООВ БВ 
Да Ра 


- reserved reserved 


Ex B mm 
ЛИЦИ ПА Ls] 91315 ] ЕШ. ^ оо 
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S_MMU_EN 


Field Name Type Reset Description 
Value 


ООО СВЕ [Wo oo Reewi — — — — — — — 


s mmu vaor byp |[4] 0x0 mmu уаог bypass еп--1, маог happened,the 
ass en system will bypass this command, not record the 
addr and generate interrupt. 
mmu  vaor bypass еп--0, vaor happened,the 
system will send a default addr, record the addr 
and generate interrupt. 


s mmu cg en [ 1] 0x0 mmu hardware clock gate enable 
1: clock can be disable by hardware 
O:clock cannot be disable by hardwave 


8.7.5.192 S MMU MIN VPN 


Shadow of MMU MIN VPN (0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm СЕСЕ 


reserved s mmu min vpn 


Fr iu ECT EG Е Е Е ECRIRE DER T 


Ss mmu min vpn 


пее СТ 


S MMU ММ VPN 


Field Name Type Reset Description 
Value 
эй [Ro |90  [Reewd — —  — 


8.7.5.193 S MMU VPN RANGE 


Ten Ти [во |» [2o [2 Те [25 [и [о 2 [2 [ж е е [7 [15] 
| om О 


reserved 


| Туре ЕРЕКЕ 
L3: ШИШИК ИЕЫ А ИКИ ЕЕЕ ЕН ] 9] 9] 
| e | ЛЕ [яз | 12 | п | [9 | е | 7 [е | 5 |4 за | 1 |о 
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| Name | s mmu range vpn 
| 


S ММО VPN RANGE 


Field Name Type Reset Description 
Value 


[mew [era no [me [mee пъ 


5 mmu range vp | [15: 0] the offset range of vpn. The vpn offset must be in 
M range, otherwise, out of range interrupt will 
happen 

8.7.5.194 5 MMU РТ ADDR 


Shadow of MMU РТ ADDR (0x00000000) 
| Bit |31 зо | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
кз ти 


2 БЕКЕ 
ШЕ ааа 
ЕСИЕЛЕЛЕНЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕН 
[Name залымен 00-- 


s mmu base ррп 
Type 


S MMU PT ADDR 


Field Name Type Reset Description 
Value 


ewe; СЕ [Ro [oo [Reeves — — — — — — —] 


s mmu base pp |[19:0] 0x0 the ppn of pagetable location base addr in DDR, 
n the pagetable must be in aligned with 4k in DDR 


8.7.5.195 S MMU DEFAULT PAGE 


Shadow of MMU DEFAULT PAGE S MMU | DEFAULT. PAG 
(0x00000000) 


 ШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


0х00000914 


ОЛ О а - . 
ШЕ ммм 
| ex ри | [яз | 12 | | [9 | е | у | | 5 |а |з [о | 1 |о 


s mmu default ppn 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2405 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


| у — j] 
ЕЛЕНЕНЕНЕНЕЕЕНЕНЕНЕЛЕНЕЕЕНЕНЕНЕНЕН 


S_MMU_DEFAULT_PAGE 


Field Name Type Reset Description 
Value 


ЕО СЕ [Ro oo [esa — — — — — — — ] 


s mmu default | [19: 0] 0x0 the default physical address, when mmu interrupt 
pn happen, this address will be sent the 
corresponding AXI command channel 


8.7.5.196 S ММО PT UPDATE QOS 


Shadow of MMU PT UPDATE QOS 5 MMU. БА PORTE а 
(0х00000000) 


ИЛИ ee 
| Мате ООО ооо 


reserved 
те) 452200002021 
| ви |15|14|13|12|11|10|9|8|7|6)|5|4|3|2/|1|0, 
| Name | reserved s mmu pt update qos 
туе PO j| “m | 


0x00000934 


S_MMU_PT_UPDATE_QOS 


Field Name Type Reset Description 
Value 


ewe; [ora [Ro [oo ОО 


s mmu pt updat | [3:0] 0x0 out of range first addr 
e qos 


8.7.5.197 S MMU MIN PPN1 


ШЕСІ ЕЕ ШЕТТЕ ШТ ШІЛТЕН БЕСТІГІ: ТЕН 
Lo [o [9o [3 [25 [77 [2 25 [2s [2 [72 7 [79 [| [6 [ v [6] 
з _ eeu ememum | 


20. 7 . m 
[Rect — — —  w— Т ЕБЕЕШЕ 
poppe tete 


s mmu min ppn1 


LOGER ОИ 
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S ММО MIN PPN1 


Field Name Type Reset Description 
Value 


[19: 0] сили сиса the min ppn, which is reasonable 


8.7.5.198 S_MMU_PPN_RANGE1 


ви [и [oo] [29 [7 |» |» |» |» [2 [7 |» е е [лт [6] 


reserved 
е KENN 
Peset | o В ВО IRR ОО ОЕ В ОЗ О С EN IR ОИ В 
r I asss 


reserved s_mmu_range_ppn1 


S ММО PPN RANGE!1 


Field Name Type Reset Description 
Value 


s mmu range pp = 0] ———— max offset of ppn. The ppn offset must be in 
ni this range, otherwise, out of range interrupt will 
happen 


8.7.5.199 S ММУ MIN РРМ 


Shadow of ММО MIN PPN2(0x00000000 | 5 MMU MIN PPN2 | 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
L3 нет 


аса Ree Ec E ЕДЕН EST ЕЕ 


s mmu min ppn2 


LTSERERERERERERERERERERERERERERERES 
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S_MMU_MIN_PPN2 


Field Name Type Reset Description 
Value 


[19: 0] сили os. [tema с-ма the min ppn, which is reasonable 


8.7.5.200 S_MMU_PPN_RANGE2 


Са [s [oo| [2 [2 [26 [2 | [25 2 [әт | » [з Ге [т | 


reserved 


ПО ООО 
[ое | ВЗВОД В зла ЕЕЕ 
ее 


reserved s mmu range ppn2 
Type 


5 MMU PPN RANGE2 


Field Name Type Reset Description 
Value 


s mmu range pp | [11: 0] LE E max offset of ppn. The ppn offset must be in 
n2 this range, otherwise, out of range interrupt will 
happen 


8.7.6 Application notes 


8.7.6.1 Program Flow 
Global Setting Module Control 
0x2080 0000 Set device config; 
// base address (DPU IF/DPI H TIMING/DPI V _ 
TIMINGY ...) 
0х20е0 0000: bit[1] Set layer config; 
enable (LAYx_BASE_ADDR/LAYx_CTRL 
Las) 
0х20е0 1004: bit[1] Зе MMU config; 
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// dpu reset (MMU PT ADDH/MMU VPN RA 
0х20е0 2004: bit[1] NGF nih 
// dou reset cir Enable interrupts; 

if (eDPI) 
0x2150_00a0: Run DPU; 
bit[1 :0] (Set DPU_RUN bit of 
// clk dpu select (0-153.6, DPU CTRL) 
1-192, 2-256, 3-384 MHz) else 

Update Registers; 

0x2150 0024: (Set REG UPDATE bit of 
bit[2:0] DPU CTRL) 
// сік dpi select (0-96, 1- Run DPU; 


128, 2-153.6, 3-Reserved, 
доп! config this value) 


bit[11:8] 
// clk dpi divider 


(Set DPU RUN bit of 
DPU CTRL) 


Response Interrupt: 


0х7150 0008: bit[14] if (DONE INT) 
// Interrupt Enable Stop DPU; 
(Set DPU STOP bit of 


#14 interrupt @ қ a чи 
INTC1 if (VSYNC INT) 


Update Registers; 


(Set REG UPDATE bit of 
DPU CTRL) 


8.7.6.2 Program Notes 

Setting related: 
е LAYx PITCH should be 64 bytes align; 
e WB BASE ADDR should be 16 bytes align; 
e WB PITCH should be 64 bytes align; 
e Full size layer number should be <=4; 
e All layers’ area should be <= 4 full size layer; 

Calculation Related: 
• Мах Bandwidth = 720(W)x1280(H)x4(Bpp)x4(layer)x60(fps) = 1GB/s 
е сік dpi = 720(W)x1280(H)x60(fps) = 55.3MHz >64MHz 


8.8 Graphics(GPU) 


8.8.1 Overview 
The GPU in SC9832E is ARM Mali-T820 MP1, Level 2 cache is 64KB and channel width is 64-bit. 


8.8.2 Features 


The GPU consists of: 
е Fully programmable architecture 


е Arich API feature set with high-performance support for both shader-based and fixed-function 
graphics APIs 


e Anti-aliasing capabilities 
e Ап effective core for General Purpose computing on GPU(GPGPU) applications 
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High memory bandwidth and low power consumption for 3D graphics content 
Scalability for products from smart phones to high-end mobile computing 
Performance leading 3D graphics 

Image quality using double-precision FP64 

Standard bus interfaces 

An ACE interface to access external memory 

Easy integration 

Latency tolerance 

Compressed texture formats 


Configurable per-core power management for enabling the optimal power and performance 
combination for each application 


Coherency aware interconnects for system memory and resource sharing 
Frame buffer compression 
Not support AFBC 


Level 2 cache controller features 


The L2 cache features include: 


8.8.3 


8.8.3.1 


External 128-bit wide ACE-Lite master interface per cache slice 

40-bit wide physical address support 

Cache coherency support for all level 1 load/store caches 

Cache maintenance operations using the Job Control Bus 

АХІ4 synchronization barrier supported on the external bus 

Performance counter outputs 

Cache organization, 4-way set associative, 256KB or 512KB per cache slice 
Error response generation for non-supported transfers 


Function Description 


GPU structure 


This section gives a brief description of the structure of the GPU. Figure 8-57 shows the main 
components of the Mali-T820 GPU: 


V0.9 


The Mali T820 GPU uses a centralized hardware resource manager, called the job manager, 
that controls all of the internal GPU functions; 


The shader core combines geometry and pixel processing into a single shader core, improving 
utilization and removing latency and bolltenecks; 


The tiler is responsible for sorting all the primitives in the scene into a structure of lists, the 
shader cores use these lists for processing efficiency; 


The Memory Management Unit(MMU) translates virtual addresses into physical addresses, 
and manages memory attributes and permissions. It is controlled by the job manager; 


The memory subsystem provides level 2 caching for all internal master blocks and supports 
cache coherency for the load/store level 1 caches in each of the shader cores.All transactions 
go through the memory subsystem, when required the cache performs reads and writes to 
external memory; 


Power control is managed at a fine-grained level by the power management registers and at a 
system level by the power domain controller. 
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Core Group 
Interrupt 


Interface to 
CPU 


APB Slave Job 
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from CPU anager 


Shader Cores Memory 


Management 
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Unit 
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| 2 Cache Memory Subsystem 
| i y A 


— _———_—_——_—— 
ACE-Lite Master Interface 


Figure 8-76 GPU functional blocks 


8.8.3.2 GPU data flow 


The figure shows how the information flows from the application processor to the GPU. The thick lines 
show the data program and control lines that program the graphics core with a graphics job. The thin 
lines show the control interface between the device driver, job manager, and shader cores. 


Display 
System 


Application 


Application 
Processor 
Intermediate Application Shared Main 
Data PP Memory 
GPU 


Figure 8-77 The GPU data workflow 


The Mali-T820 GPU uses a hardware resource manager, the job manager, to control the internal data 
flow of the GPU functions. 

In a typical GPU there is a large amount of information, shared between the application processor 
device drivers and the GPU, used to render the graphics frames. The memory bandwidth 
requirements limit the ability of the GPU and increases the load on the application processor. This also 
increases the amount of power the system uses. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2411 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


The Mali-T820 GPU overcomes these limitations by using a hardware resource manager, the job 
manager, to control all of the internal GPU functions. When the application software, running on the 
application processor, schedules a job to be sent to the GPU, the following actions take place: 


1). The application processor graphics device deiver takes graphics data from a user application, 
packages it, and sends it as a series of graphics jobs to the job manager; 


2). The graphics device driver places the description and data to be used for the graphics jobs into the 
shared memory in the form of job descriptors stored in defined data structures; 


3). The graphics device driver also sets up the high-level configuration of the GPU using configuration 
registers that communicate with the job manager using the register interface; 


4). The job manager reads the descriptions of the graphics jobs from shared memory; 


5). The job manager converts the graphics jobs into multiple small GPU tasks that are then distributed 
to the GPU modules when they are processed; 


6). When the tasks complete, the results of the graphics jobs are placed back into shared memory; 
7). The application processor is notified that the jobs are complete. 


When a graphics job starts, it proceeds to completion without having to refer back to the application 
processor for more information. When the job is complete it can, if necessary, start the next graphics 
job without further interaction with the application processor. 


8.8.3.3 Functional operation 


8.8.3.3.1 The job manager 


The job manager provides a single, software device driver controlled, external interface for the GPU. 
The job manager initiates and controls all internal GPU operations. 

It uses a set of memory mapped control registers and in-memory data structures controlled by the job 
manager. Jobs are split into smaller tasks and distributed to the available cores using a dedicated Job 
Control Bus(JCB). The JCB also allows the cores to report status information and events back to the 
job manager. This information is used to issue the next task or to generate interrupt requests from the 
Job Manager to the host CPU. 


This diagram shows the main register functions and interfaces of the job manager. 
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Interrupt 
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= Bus Units 
Memory 


ACE-Lite 
Interface 


Figure 8-78 Job manager control registers and interface 


Job control 
Jobs are sent to the job manager which splits the jobs into smaller tasks and distributes these to the 
individual system cores for processing. 
The device driver for the client API, for example, the OpenGL ES device driver, creates units of 
graphics work known as jobs. These jobs are sent to the job manager which splits the jobs into smaller 
tasks and distributes these to the individual system cores for processing. 
A task is a unit of work sent to a single core for processing and completion. For example, rendering a 
single tile on the screen or tessellating a geometry curve into sections. After sending the job to the 
GPU, all job control and graphics processing takes place within the GPU without any external control. 
The job manager performs dynamic load balancing running on functional resources within the GPU. 
> Job types 
The graphics device driver creates five distinct job types each having a specific type and format 
supported by the GPU. 
У Vertex shader job 
The vertex shader job type brings together all the data required to transform a set of input 
vertices. This includes the input buffers and output buffers, the program to run, and its 
parameters. This is usually used for vertex shading. 
У Geometry shader job 
The geometry shader job type brings together all the data required for geometry shading. The 
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geometry indices are read from the attribute buffers. 
Y Fragment shader job 
The fragment shader job type acts on the output from the tiler jobs. It draws the contents 
using a fragment shading program together with its associated parameters. 
У Compute job 
The compute job type brings together all the data required to run a general set of 
computation, including input buffers, output buffers, the program to run, and its parameters. 
Y Tiler job 
The tiler job type contains the data required to assign a drawing operation to the appropriate 
tiles in the output buffer. 
> Job chains 
Job chains are sets of related jobs attached together. Execution of the complete job chain is controlled 
by the job manager without additional application processor intervention. 
The jobs within a chain usually use the output of one job type as the input for the next job type. For 
example, in OpenGL ES, drawing a polygon involves: 
*Transforming the vertex information using a vertex shader job. 
*Assigning the polygon to a tile in the output drawing surface using a tiler job. 
The tiler job uses the result from the vertex shader job. The application processor can also set up the 
next job chain in advance, so that it starts immediately after the current job chain completes. 
The job manager can execute several job chains at the same time. Each executing job chain uses a 
single job slot.. 
> Job slots 
Each concurrently executing job is managed using a set of related registers known as a job slot. When 
the job starts, the job manager distributes work to all available resources. 
Job slots can be assigned to run in different address spaces if necessary. This enables GPU sharing 
between different processes on the application processor. 
The concurrent jobs are given job slots with different capabilities: 
«Job slot 0, for fragment shading jobs. 
«Job slot 1, for vertex, geometry, compute, and tiling jobs. 
«Job slot 2, for vertex, geometry, and compute jobs. 
The job manager divides jobs into tasks that can be run in parallel, and sends these tasks to the 
appropriate cores. 
The job manager also performs maintenance operations. For example, setting up page tables and 
cleaning caches when a job completes. 
Address space 


The job manager maintains a number of separate address spaces. Each address space 
configuration can use its own translation table, or run untranslated. 

The address spaces enable simultaneous and seamless transitions between multiple contexts. 
They also permit time slicing between contexts and give separation between jobs. 

Each job slot can use any one of the address spaces. This enables each job slot to have a 
separate address space, or for multiple job slots to share the same address space. 

Jobs can share address spaces to simplify data set up and sharing. The shared address 
spaces also help to optimize the efficiency of memory translations by making better use of 
entries in the Translation Lookaside Buffers (TLBs). 


Interrupt control 


The GPU generates interrupts for job handling, memory management, and events not tied to a 
specific shader core. For these, the number of logical interrupts is individually controlled, there 
is only a single physical interrupt line for each group. 
The following top level interrupts are raised by the GPU: 

> GPU interrupts 
Exceptions that are not associated with specific jobs. These cannot be recovered. 

> Job interrupts 
Signals the completion or failure of a job running on the GPU. 

> MMU interrupts 
Exceptions caused by memory management. These are potentially recoverable. 
The application processor interprets the interrupts generated by the GPU . The software 
queries the states of the registers in the job manager to determine what must be done to 
handle the interrupt. The job manager is not required to wait for the result of the interrupt, it 
can be starting on the next set of jobs to be executed. 
Power management 
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The software driver initiates all power state changes. The job manager controls all the power 
state 

changes. 

The power control functions of the job manager are to: 

• Power on the core group if at least one core inside it is powered оп. 

• Stop issuing tasks if a core is about to power off. 

• Delay power-off until the core is idle. 

• Flush caches before power-off. 

• Start issuing tasks to a core only when that core is fully on. 
Performance counters 
The job manager controls how the performance counters write to memory and the return of 
results to th application software. The application software uses results from the performance 
counters to fine tune the performance of the GPU. 

The following blocks each have a set of performance counters for monitoring local events: 

«Individual shader cores. 

“Tiler. 

•Метогу management unit. 

«Job manager. 
Each counter has an index number, starting from 0, and counts one type of event. The index 
number can be up to 32-bits wide. The counters do not overflow, instead, when they reach 
their maximum value they saturate their maximum value. 
To obtain accurate performance data, software must read and reset the counter values 
sufficiently often that the counters do not saturate. The performance counters are normally 
disabled, and information is not written to memory. 


8.8.3.3.2 Shader core 


The shader core combines geometry and pixel processing into a single shader core, improving 
utilization and removing latency and bottlenecks. 


This diagram shows the main functional blocks within the shader core. 
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Figure 8-79 shader core components 
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Thread creator blocks 
The shader core has two thread creator blocks that are responsible for creating and issuing threads to 
the tri-pipe processing unit. 
These are the: 

*Generic Thread Creator (GTC). 

*Fragment Thread Creator (FTC). 
All non-fragment jobs use the generic thread creator, including vertex shading, geometry shading, and 
OpenCL jobs. Fragment jobs use the fragment thread creator. 
A fragment shader job acts on the output from the various tiler jobs, and draws their contents using a 
fragment shading program. 


When the thread creator receives a task from the job manager, it reads the job descriptor from 
memory, and then creates and issues threads to the tri-pipe pipelines. 


The thread creators manage the resources assigned to each thread. They also monitor the progress 
and completion of threads. 


Tri-Pipe processing block 
Each shader core consists of the central execution pipeline, the tri-pipe. 
The tri-pipe has three types of pipeline: 
*Arithmetic pipelines. 
*Load/store pipelines. 
*Texture pipelines. 
The tri-pipe processing block contains logic to fetch, decode, and execute instructions. 


The tri-pipe reads thread streams from the two thread creators and executes each thread until it 
completes. On completion, threads write their output either to the pixel post processor block or directly 
to memory using the load/store level 1 cache. 

Each thread has its own virtual register file and instruction program counter. At any one time, a thread 
occupies only one pipeline stage. Each instruction must execute and complete before the next 
instruction fetch belonging to the thread. However some conditions allow two instructions to issue and 
execute in parallel for the same thread. This micro-architecture enables a large number of threads to 
concurrently and independently run on the tri-pipe, while hiding memory latency. 


Thread Issue 


Arithmetic 
Pipelines 


Load/Store 
Pipeline 


Texturing 
Pipeline 


| Thread Completion | 


Figure 8-80 shader core pipeline design 
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> Arithmetic pipelines 


The arithmetic pipelines execute multiple threads in parallel. Each thread calculates a single unit of 
data. 


The thread execution is very fine grained. There can be hundreds of threads active at the same time. 


The pipeline performs operations on vector and scalar data types, either as 8, 16, 32, or 64-bit 
integers or 16, 32, or 64-bit floating-point numbers. 


The arithmetic pipeline completes up to four instructions per cycle, and each instruction performs 
multiple operations in a single pass through the pipe. Shader core throughput depends on the type of 
operation and the number pipes: 


*FP64, up to 5 operations per cycle, per arithmetic pipe. 
*FP32, up to 19 operations per cycle, per arithmetic pipe. 
“ЕР16, up to 34 operations per cycle, per arithmetic pipe. 
*INT16, up to 28 operations per cycle, per arithmetic pipe. 
> Load store pipelines 
The load/store pipeline is responsible for executing load/store class instruction words. 
The pipeline performs memory accesses for the following instructions: 
*General purpose load and store instructions. 
*Graphics attributes load-store and interpolation instructions. 
*Render target read write. 
«Atomic operations. 
» Texture pipelins 
The texture pipeline receives groups of four threads from the thread scheduler. It performs Level Of 
Detail(LOD) and anisotropic calculations, produces the gradient descriptor, and performs texturing 
operations. 


The texture pipeline calculates addresses, and reads the four texels that a bilinear interpolated sample 
requires. After all the texel data fetches from memory, the texture filtering unit produces the final 
texture result and the thread continues on to the next instruction. 


Post processing blocks 
The shader core connects to the following smaller blocks that complete the processing. 
» Pixel post processor 
The shader core connects to the pixel post-processor that completes the processing. The pixel post 
processor takes fragments from the shader core, and writes a completely resolved tile-buffer to the 
memory after all fragments have been completed for the tile. 
The pixel post processor is responsible for: 

*Fixed-function fragment post processing including blending, scaling, write-back, and format 
conversion. 

*Managing the tile buffers. 

*Write-back to memory. 
» Blending 


The blending block performs the common combinations of blending operations and frame buffer 
formats at a rate of one operation per clock cycle. Floating-point blend modes and formats use blend 
shaders that run in the tri-pipe. 

» Tile buffers and write back 

The tile buffer write back supports direct input and output of multi-sampled buffers. It includes 
transaction elimination and ARM Frame Buffer Compression (AFBC) to enable reduction of write back 
bandwidth. The tile buffers support tiles up to 16 x 16 pixels and up to 16 samples per pixel. There are 
two physical color resolve buffers and one physical depth and stencil buffer. The tile buffer write back 
supports color conversion to YUV formats. 

> Depth and stencil 


The depth (Z) and stencil block is responsible for resolving depth and stencil information for fragments 
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either entering or exiting the shader pipe. The block interfaces with the fragment thread creator and 
the pixel post processor for depth and stencil testing purposes. It also interfaces with the pixel post 
processor for accessing the depth and stencil tile buffers. 


> Businterface 
The Bus Interface (Bl) block is a shared bus master used by the shader core to access memory. It 
supports a number of internal masters with different bus widths. 


As some internal masters use virtual addresses only, the BI includes a shared & LB for address 


translation and memory protection. It can support multiple outstanding memory accesses and & LB 


misses without blocking subsequent transactions. It has one master port with 40 bit address and 128 
bit data buses. 


Level 1 cache memory 


The level 1 cache is integrated into the shader core. It supports a Write-Back policy only, and allocates 
a cache line on a read miss or write miss. It is organized as a 4-way set associative cache lookup with 
64-byte cache lines. 


The load/store level 1 caches share the data. The level 2 cache maintains cache coherency between 
all load/store level 1 caches. 


8.8.3.3.3 Tiler 


The tiler is responsible for sorting all the primitives in the scene into a structure of lists. The shader 
cores use these lists for processing efficiency. 


The tiler reads tasks from a tiler job descriptor and reads graphics primitives from memory. It then 
writes a set of tile lists for the scene back to memory, where they are used as input for fragment 
shader jobs. 


The complete tiling system contains these major hardware elements: 

Tiler 

The tiler is responsible for performing the binning and writing out the lists of polygon commands. 
Polygon list reader 


The polygon list reader is responsible for traversing these lists so that the primitive fragments can be 
shaded. 


8.8.3.3.4 Memory management 


The Memory Management Unit (MMU) translates virtual addresses into physical addresses, and 
manages memory attributes and permissions. It is controlled by the job manager. 
The MMU consists of a central MMU and separate uTLBs at the point of address translation. The 
following cores include uTLBs: 

*One uTLB for the tiler. 

*One load store uTLB for each shader core. 

*One bus interface uTLB for each shader core. 

*One global block uTLB for the job manager. 
The MMU supports eight address spaces. Each address space is associated with an address space 
configuration. This provides a page table configuration per job. 
Page tables 
Page tables configuration is defined for each job, and multiple mappings can be active. 
Page tables, stored in the main memory, are loaded and cached in the MMU and uTLBs. On a cache 
miss, a uTLB requests the page descriptor from the MMU. If the page descriptor is not cached in the 
MMU, a page table walk is performed to load the missing page descriptor. The MMU accesses the 
memory through the level 2 cache memory subsystem. 
The MMU supports 33-bit virtual addresses and 40-bit physical addresses. 
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Shader Core 
Shader Core 
Shader Core 
Shader Core 


Job Manager 


Load/Store 
Bus Interface 


Performance 
Counters 


Level 2 Cache Memory Subsystem 


Figure 8-81 Subsystem blocks and caches 


8.9 MIPI DSI HOST 


8.9.1 Overview 


The Display Serial Interface (DSI) is part of a group of communication protocols defined by the MIPI 
Alliance. Тһе DSI_CTRL_TOP is a digital core that implements protocol level function and lane 
management functions defined in the МІРІ DSI Specification. The DSI CTRL TOP provides ап 
interface between the display ctrl module and the MIPI D-PHY. 


8.9.2 Standards Compliance 


The mipi dsi host conforms to the following standards: 
e МР Alliance Specification for Display Serial Interface (DSI) v1.2 - 18 June 2014 
e МІРІФ Alliance Specification for Display Command Set (DCS) v1.2 - 18 June 2014 


e  MIPIG Alliance Standard for Display Pixel Interface v2.00 (DPI-2) - 15 September 
2005 


e MIPIG Alliance Specification for Stereoscopic Display Formats (SDF) v1.0 - 
22 November 2011 


е МР Alliance Specification for D-PHY v1.2 - 14 September 2014 
е AMBA 2.0 Specification (APB) from ARM 


8.9.3 Features 


The DSI_CTRL_TOP has the following main features: 
e Support DPI interface with Display ctrl module 
e Support APB 2.0 interface to configure registers. 
e Support video mode transmit and command mode transmit 
e Support all the video format in DSI v1.3 Spec 
e Support all the packet types in DSI v1.3 Spec 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2419 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КУД SPREADTRUM | SC9832E Device Specification 


8.9.4 


e Support De-skew function in DSI v1.3 Spec 

e Support all DCS commands in DCS v1.2 Spec 

e Support command transmit in Vertical blanking region of video mode 
e Support DPHY clock lane SSC(Spread Spectrum Clocking) 


Architecture Overview 


Figure show the block diagram of the МІРІ DSI Host Controller: 


Figure 8-82 DSI Controller TOP Block Diagram 


The different parts have the following functions: 


V0.9 


dpi if си! firstly captures video sync signal and pixel data from DPI interface. Then it 
do a data pack following DSI spec and push packed data to DPI pixel FIFO. Also it 
record the change of sync signals and push these info to DPI ctrl FIFO. 

Register Bank is accessible through APB. It contains configure and control registers 
and also it contains three FIFOs to send DCS and Generic CMDs. The short packet 
command and header of long packet command are written to APB CMD FIFO, the 
payload data of long packet command is written to WR CMD Data FIFO. And the 
feedback packet data from peripheral device is store in RD CMD Data FIFO. 

PHY Interface Control is responsible for managing the D-PHY PPI interface. It 
acknowledges the current operation and enables low-power transmission/reception 
or a high-speed transmission. It also performs data splitting between available D- 
PHY lanes for high-speed transmission. 

Video mode ctrl is a state machine. It controls whole Video Frame timing. Also It 
takes charge of inserting commands in the vertical blanking area. 

Ста mode сіп is also a state machine. It controls the process of all commands 
transmit. 

Packet Organize takes charge of transmit packet data to PHY interface . It 
builds long or short packet generating correspondent ECC and CRC codes. 
This block also performs the following functions: 


The Timer and Error Management notifies and monitors the error conditions 
on the DSI link. It controls the timers used to determine if a timeout condition 
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occurred, performing an internal soft reset and triggering an interruption 
notification. It also control the times used to do PRESP_TO timing. 


8.9.5 Interface Signals 


Name Width Це) Description 

DFT Signals 

ptest_scan_mode 1 | Test mode scan mode signal 

ptest_icg_mode 1 | Test mode clock gate signal 

ptest_bist_mode 1 | Test mode BIST signal 

APB Signal 

dsi_presetn 1 | APB Asynchronous Reset Signal 
This signal acts as global reset. 
Active low 

dsi_pclk 1 | APB Clock Signal 

dsi_paddr 9 | АРВ Адагез$ Виз 

dsi_penable 1 | APB Enable Signal 

dsi_psel 1 | APB Slave Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 | APB Write Enable Signal 

dsi_prdata 32 О APB Read Data Виз 

DPI signals 

dpi vsync 1 | DPI vertical sync 

dpi hsync 1 | DPI horizontal sync 

dpi_data_en 1 | DPI data enable, When high 
indicates dpi_pixel_data is 
available 

ск ар! 1 | DPI pixel clock 

dpi_pixel_data 30 | DPI pixel data 

dpi_halt 1 О Active high used in command 
mode to indicates that 
dsi_ctrl_top can’t accept pixel 
data now. 

dpi_te 1 О DPI tear effect signal 
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int_protocol_err 


Interrupt signals 


Interruption Signal, when high 
means one protocol error 
happens 


int internal err 


Interruption Signal, when high 
means one internal error 
happens 


int ри 


Interruption Signal, when high 
means DPHY PLL lock lost 
when normal function is running 


D-PHY PPI Signals 


D-PHY Configuration and Status Signals 


phy. shutdown n 1 О D-PHY Digital and Analog Shut 
Down 

phy_rst_n 1 O D-PHY Reset 

phy _enable_clk 1 О D-PHY Enable Clock Lane 
Generation 

phy_lock 1 | D-PHY PLL Lock Signal 

phy. forcepll 1 О D-PHY Force PLL On 

phy_direction 1 | D-PHY Current Direction of Lane 
0 Interconnection: 0: TX, 1: RX 

Clock Lane Control Signals 

tx_request_clkhs 1 О D-PHY Request to Transmit 
High-Speed Clock 

tx_skewcalhs 4 O D-PHY High Speed Transmit 
Skew Calibration 
Low to high cause PHY to 
initiate a DSkew calibration 
High to low cause PHY to stop 
DSkew calibration pattern 
transmission and initiate an end- 
of-transmission sequence 

clk_lanebyte 1 | D-PHY Lane Byte Clock 

clk_txblane 1 О D-PHY Clock Lane Byte Return 
Signal Used for TX. This is a 
duplicate of clk_lanebyte. 

phy_stopstate_clklane 1 | D-PHY Clock Lane Stop State 
flag 

phy_ulpsactivenot_clk 1 | This signal low indicates that the 
clock lane is in the ULPM. 

txulpsesc_clk 1 О D-PHY Clock Lane ULPM enter 
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request 

txulpsexit_clk 1 D-PHY Clock Lane ULPM exit 
request 

Lane 0 Signals 

phy_enable_laneO 1 D-PHY Lane 0 Enable Signal 

txulpsesc_laneO 1 D-PHY Lane 0 ULPM enter 
request 

txulpsexit laneO 1 D-PHY Data Lane 0 ULPM exit 
request 

phy stopstate laneO 1 D-PHY Lane 0 Stop State flag 

phy rxulpsesc laneO 1 High indicates Lane 0 is in RX 
ULPM 

phy. ulpsactivenot laneO | 1 Active low indicates Lane 0 
ULPM is active 

tx datahs laneO 8 Lane 0 TX High-Speed Transmit 
Data Output 

tx requesths laneO 1 Lane 0 TX High-Speed Transmit 
Data Sending Request 

tx readyhs laneO 1 Lane 0 TX High-Speed Transmit 
Ready 

tx readyhsout laneO 1 Lane 0 TX High-Speed Transmit 
feedback ready, this is one 
clk lanebyte cycle delay signal 
oftx readyhs laneO 

СІК tx esc 1 Lane O LP TX Escape Mode 
Clock Signal 

ix requestesc |апео 1 Lane 0 LP TX Escape Mode 
Transmit Request 

tx Іраїеѕс laneO 1 Lane O LP TX Escape Mode 
Transmit LP Data Request 

tx triggeresc laneO 4 Lane O LP TX Escape Mode 
Transmission Triggers 

tx dataesc Іапе0 8 Lane 0 LP TX Escape Mode LP 
Data Transmission 

tx validesc laneO 1 Lane 0 LP TX Escape Mode LP 
Data Valid Signal 

tx readyesc laneO 1 Lane 0 LP TX Escape Mode LP 
Data Transmit Ready Signal 

phy_turnrequest 1 D-PHY Turn Request Signal 

rx_clkesc 1 Lane 0 LP RX Escape Mode 
Clock Signal 

rx_lpdtesc 1 Lane 0 LP RX Escape Mode LP 
Data Receive Mode 

rx_triggeresc 4 Lane 0 LP RX Escape Mode 
Received Triggers 

rx_dataesc 8 Lane 0 LP RX Escape Mode 
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Received Data 


rx_validesc 


Lane 0 LP RX Escape Mode 
Valid Receive Data 


phyerr_laneO 5 | D-PHY Lane 0 Error Input 
Signals 

Lane 1 Signals 

phy enable lane1 1 O D-PHY Lane 1 Enable Signal 

txulpsesc_lane1 1 O D-PHY Lane 1 ULPM enter 
request 

txulpsexit_lane1 1 O D-PHY Data Lane 1 ULPM exit 
request 

phy_ulpsactivenot_lane1 | 1 | Active low indicates Lane 1 
ULPM is active 

phy_stopstate_lane1 1 | D-PHY Lane 1 Stop State Пад 

tx_datahs_lane1 8 O Lane 1 TX High-Speed Transmit 
Data Output 

tx_requesths_lane1 1 O Lane 1 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane1 1 | Lane 1 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane1 1 O Lane 1 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane1 

tx requestesc lane1 1 O Lane 1 LP TX Escape Mode 
Transmit Request 

Lane 2 Signals 

phy. enable lane2 1 О D-PHY Lane 2 Enable Signal 

txulpsesc_lane2 1 O D-PHY Lane 2 ULPM enter 
request 

txulpsexit_lane2 1 О D-PHY Data Lane 2 ULPM exit 
request 

phy_ulpsactivenot_lane2 | 1 | Active low indicates Lane 2 
ULPM is active 

phy_stopstate_lane2 1 | D-PHY Lane 2 Stop State flag 

tx_datahs_lane2 8 О Lane 2 TX High-Speed Transmit 
Data Output 

tx_requesths_lane2 1 О Lane 2 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane2 1 | Lane 2 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane2 1 О Lane 2 TX High-Speed Transmit 
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feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane2 

tx_requestesc_lane2 1 O Lane 2 LP TX Escape Mode 
Transmit Request 

Lane 3 Signals 

phy_enable_lane3 1 O D-PHY Lane 3 Enable Signal 

txulpsesc_lane3 1 O D-PHY Lane 3 ULPM enter 
request 

txulpsexit_lane3 1 O D-PHY Data Lane 3 ULPM exit 
request 

phy_ulpsactivenot_lane3 | 1 | Active low indicates Lane 3 
ULPM is active 

phy_stopstate_lane3 1 | D-PHY Lane 3 Stop State Над 

tx_datahs_lane3 8 О Lane 3 TX High-Speed Transmit 
Data Output 

tx_requesths_lane3 1 О Lane 3 TX High-Speed Transmit 
Data Sending Request 

tx_readyhs_lane3 1 | Lane 3 TX High-Speed Transmit 
Ready 

tx_readyhsout_lane3 1 О Lane 3 TX High-Speed Transmit 
feedback ready, this is one 
clk_lanebyte cycle delay signal 
of tx_readyhs_lane3 

tx_requestesc_lane3 1 О Lane 3 LP TX Escape Mode 
Transmit Request 

DPHY Test Bus 

testdin[7:0] 8 O D-PHY Test Data Output Port 

testdout[7:0] 8 | D-PHY Test Data Input Port 

testen 1 O D-PHY Test Enable 

testclk 1 О D-PHY Test Clock Signal 

testclr 1 О D-PHY Test Clear Signal 


8.9.6 MIPI DSI HOST Register Address Мар 


Base address: 0x21800000 
Base address(Set Reg): 0x21801000 
Base address(Clear Reg): 0x21802000 


0x0000 051 VERSION Version of the DSI host controller 


2425 of 2522 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


0x007G HS RD ТО CNT Peripheral response timeout definition after high- 
speed read operations 

0x0080 LP RD TO CNT Peripheral response timeout definition after low- 
power read operations 

0x0084 HS WR TO CNT Peripheral response timeout definition after high- 
speed write operations 

0x0088 LP WR TO CNT Peripheral response timeout definition after low- 
power write operations 

0x008C BTA TO CNT Peripheral response timeout definition after bus 
turnaround 


[0x00 — |0x0090 Í SDF: 3D 3D control configuration 
0x0094 LPCLK_CTRL Low-power in clock lane 
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0x00C4 INT_MSKO Masks the interrupt generation triggered by the 
INT STO register 

0x00C8 INT MSK1 Masks the interrupt generation triggered by the 
INT ST1 register 

0x00CC FSC MODE CFG Frame syncherozination command mode 
configuration 


DSI VERSION 
0x00000000 Version of the DSI host controller(0x00000010) DSI VERSION 


| em |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 


Reserved 


ansa л ЕН 
= | о | о | о |о | о | о | о | о | о о То Тото фото То 
| ви | | [13 | 12 | п | по о | в | у | е | 5 | 4 | за | 1 |о 
Nm м 


dsi_version 


Version of the DSI host controller 


Field Name Type | Set/Cle | Reset Description 
ar Value 


aame ПС |0 
dsi_version [15: 0] 0x10 EN field indicates the version of the 
MIPI DSI host controller. 
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High 8bits is the r number 
Low 8bits is the p number 


'10' means r1p0 


8.9.6.1 PWR_UP 


0x00000004 Core power up(0x00000000) 


EE ANN 
| Bt з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | zo | 19 | 18 | 17 | 16 | 


Reserved 
^» ООО ООО 
нән В ОА О В СЛ В АИ А Е ЗВ 


Core power up 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕНИ ЕЛ В сани ВИ 


update_mode shadow register == тоде: 
0: update after update bit set о 1'b1 
1: update after update bit set to 1'b1 
and next vsync come 

update [1] RW NA self clear bit, shadow register use this 
bit to update new register config, 
after register config finish, this bit 
become 0 automaticly 


pwr_up RW NA This bit configures the core either to 
power up or to reset. shutdownz is the 
soft reset register. Its default value is 0. 
After the core configuration, to enable 
the mipi_dsi_host, set this register to 1. 
0: Reset 
1: Power-up 


8.9.6.2 CLKMGR_CFG 


Configuration of the internal clock 
dividers(0x00000000) CLKMGR_CFG 


WISESESETSEIEZSESESETETSETESETSESKIKAKU 
попе | 
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| нег | ЕЛЕНЕ ARG) ОЕ С О ПИ И 
| e | 15] 14 |з | 2 | п | по| о [в | у | е | 5 аз [г | 1 [о 


to_clk_division tx_esc_clk_division 


RW RW 
Pese o |o ПР ЕС ЕС РЗ Е И ве о so ЕЕ oe ро Е 


Configuration of the internal clock dividers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ ЕС [RO qe fo 


to_clk_division [15: 8] —— field indicates the division factor 
for the Time Out clock used as the 
timing unit in the configuration of HS to 
LP and LP to HS transition error. 

x esc_clk_divisio | [7: 0] This field indicates the division factor 
for the TX Escape clock source 
ыты 2%) ). The values 0 апа 1 stop 
the TX_ESC clock generation. 

8.9.6.3 DPI_VCID 


DPI virtual channel id(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 
| Туре www ______-_-______| 
Peset Едо ОРВИ за оо Е ЕВ О О Е ОЕ ОЗ ОКЗ И 
ва |15 [14 [13 | 12 | п о о | | 7 | е | 5 |4|з |2 | 1 |о 
| еве: | о | о | о | о | о [оо | о|о| о] 


DPI virtual channel id 


Field Name Type ше Reset Description 
Value 


mes СО pe p T — 


dpi vcid [1: 0] This field — the DPI virtual 
channel id that is indexed to the Video 
mode packets. 


8.9.6.4 DPI COLOR CODING 


DPI color coding(0x00000000) 
| ви |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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[ene [ee 
| — SS SS S ] 


Reserved 


лж m 
м мае 


DPI color coding 


Field Name Type е Reset Description 
Value 


SE e СИВИ 
loosely18 en n— Set to 1, this bit activates loosely 
—a variant to 18-bit configurations. 


me И so qe p 


dpi_color_coding = 0] —— M field configures the DPI color 
coding as follows: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit 
0110: 20-bit YCbCr 4:2:2 loosely 
packed 
0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit 
1010: 36-bit 
1011: 12-bit YCbCr 4:2:0 
1100: Compression Display Stream 
1101-1111: 12-bit YCbCr 4:2:0 


8.9.6.5 DPI_CFG_POL 


с» 1212 2 е [25 [2 T 2 [7 | ее [ Ге 
ТИСЕ 


Reserved 


| Туре _| ООО ЗОО 
Peset ШШЕ И ШИЕ Е ШИ ИБН Е И ЕИБ 
œ EE 
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Reserved 


OW ow ow ow 
w 
б ви аи | ти | ти | пи] 


DPI polarity configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mee pao m - 


colorm_active_lo = When set to —— this bit configures the 
w color mode pin (dpicolorm) as active 
| active_ [ RW NA 


When set to 1, this bit configures the 
shutdown pin (dpishutdn) as active low. 


When set to 1, this bit configures the 
horizontal synchronism pin (dpihsync) 
as active low. 


When set to 1, this bit configures the 
vertical synchronism pin (dpivsync) as 
active low. 


When set to 1, this bit configures the 
w data enable pin (dpidataen) as active 
low. 


8.9.6.6 DPI LP CMD TIM 


Low-power command timing 
configuration(0x00000000) РРБЕР CMD TIM 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


Reserved outvact_lpcmd_time 
уе | о | "= | 
ви |15 | 1а | яз |2 |а јо [о |е |тоо јазот о 


Reserved invact Ipcmd time 


ЕГЕ 
т |а 
вези ЕЕЕ СЕ | С С С Е С С 


0х00000018 


Low-power command timing configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


а но [а fo | — Jj 
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outvact_Ipcmd_ti [23: 16] | RW NA This field is used for the transmission 

me of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VSA, VBP, and VFP regions. 


кее — [neg [o [а —9 | SSCS 


invact_lpcmd_tim | [7: 0] RW NA This field is used for the transmission 

е of commands in low-power mode. It 
defines the size, in bytes, of the largest 
packet that can fit in a line during the 
VACT region. 


8.9.6.7 PCKHDL_CFG 


0x0000002C Packet handler configuration(0x00000000) PCKHDL_CFG 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 
Pe fT 
[Reset | о | о | о | о Торо | о | о | о | о Торо |o |o |o | 
BEI ES ETE KE Е БС Е Е АНА Е Е ПСИ ЕС IER 


3 t 
Е T H H ЕН) 
хе хе 


ЕТУ ЕЛЕЛІЛЕЛІСІ 


Packet handler configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me ЕС pe |w ЛЕШЕ 

СЕЕ. rx_en [4] — setto 1, this bit enables the 
CRC reception and error reporting. 

ecc_rx_en = Q When set to 1, this bit enables the ECC 
reception, error correction, and 
reporting. 

bta_en [2] When set to 1, this bit enables the Bus 
Turn-Around (BTA) ) request. 

есір rx en [1] When set to 1, this bit enables the 
EoTp reception. 

eotp tx en When set to 1, this bit enables the 
EoTp transmission. 


8.9.6.8 GEN VCID 


Generic interface virtual channel 


0x00000030 id(0x00000000) 


GEN VCID 


| ва |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18 | 17 | 16 
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| Мате | ж 
| Туре ИСО 
| Незе | ВД ЕН ИЕ И КА Е ОКЗ C | 9 L9] 
ва (че |та [13 | 12 | п о о | | 7 | е | 5 аз | 2 | 1 |о 


еп vcid г 
Reserved ек 


"вези | С Ре С О ОС ОС ОС ОС 5] 


Generic interface virtual channel id 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕЕ И ERN 

gen vcid rx [1: 0] This field indicates the —— 
interface read-back virtual channel 
identification. 


8.9.6.9 MODE CFG 


Video or Command mode 
selection(0x00000000) MODE CFG 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
[Name m 


Reserved 
| OO 
[mese | о | о | о | о [о [о [о [о | оро Торо | о | о | о [о | 
ВЕС БЕЗ Е БЕ Е ЗС SR CR EC EC Е EIE ЕВ 


DLL 


= 


0x00000034 


Video or Command mode selection 


Field Name Type a Sa Reset Description 
Value 


=== Em ССИ w s — 


cmd_video_mode This bit — the operation mode: 
0: Video mode 
1: Command mode 
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8.9.6.10 VID_MODE_CFG 


0x00000038 Video mode configuration(0x00000000) VID_MODE_CFG 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


ру | ipv ру | ру 

id_mode_t 
act fp. bp | sa. Reserved м 
_еп еп еп 


Video mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


аа 

lp ста еп [15] When set to 1, this bit enables the 
command transmission only in 
lowpower mode. 

frame_bta_ack_e | [14] RW NA When set to 1, this bit enables the 

n request for an acknowledge response 
at the end of a frame. 

lp hfp еп [13] RW NA When set to 1, this bit enables the 
return to low-power inside the HFP 
period when timing allows. 

lp hbp еп [12] RW NA When set to 1, this bit enables the 
return to low-power inside the HBP 
period when timing allows. 


Ip мас! en [11] RW NA When set to 1, this bit enables the 
return to low-power inside the VACT 
period when timing allows. 

lp мір en [10] RW NA When set to 1, this bit enables the 
return to low-power inside the VFP 
period when timing allows. 

Ip vbp en RW NA When set to 1, this bit enables the 
return to low-power inside the VBP 
period when timing allows. 

lp уза еп When зе to 1, this bit enables the 
return to low-power inside the VSA 
period when timing allows. 


pem ра pe qe qp 


vid mode type " : 0] This field indicates the video mode 
transmission type as follows: 
00: Non-burst with sync pulses 
01: Non-burst with sync events 
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Р.Г hs nn S c] 


8.9.6.11 VID_PKT_SIZE 


съ [о [9 [ев [2 е | = 2 [а 2122 Ге [те [т [15] 
ІСІГІ —nswnr 


Reserved 


ви | 15 С | па Е ЕС С С | | 7 СЗ |» ОСЗ Е Е [о] 


Video packet size 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СИ СЕ [RO qe fo 


vid_pkt_size — field configures the number of 
pixels in a single video packet. For 18- 
bit not loosely packed data types, this 
number must be a multiple of 4. For 
YCbCr data types, it must be a multiple 
of 2, as described in the DSI 
specification. 


8.9.6.12 VID_NUM_CHUNKS 


съ o 9 [s Do T [5s [25 2 [2 [7 [ Ге Ге [ ЕЗ 
ат mE] 


Reserved 
UNE ____- | 
| ви |15|14 | яз | 12 [чм | ој о [в | у | е | 5 | 4 | з | 2 | 1 о 


Number of chunks 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ тла [RO [NA fo 
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vid num chunks | [12: 0] This register configures the number of 
chunks to be transmitted during a Line 
period (a chunk consists of a video 
packet and a null packet). If set to 0 or 
1, the video line is transmitted in a 
single packet. № set to 1, the packet is 
part of a chunk, so a null packet follows 
it if vid_null_size &gt; 0. Otherwise, 
multiple chunks are used to transmit 
each video line. 


8.9.6.13 VID_NULL_SIZE 


_ ви 1212121 2 222 [7 Ге 
| Cd 


Reserved 
Тус Е ааа 
| B |15 | 1а | яз | 12 | [10 [9 [в | у | е | 5 | 4 | з | 2 то 


Null packet size 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Е ЕЕ ГЕШ 
vid_null_size [12: 0] This register — the number of 
bytes inside a null packet. Setting it to 

0 disables the null packets. 


8.9.6.14 VID HSA TIME 


Horizontal Sync Active time(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm ССТ 


Reserved 


Horizontal Sync Active time 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


pem СЕ [ro qme Te - 


vid hsa time [11: 0] This field —— the Horizontal 
Synchronism Active period in lane byte 
clock cycles. 


8.9.6.15 VID HBP TIME 
0x0000004C Horizontal Back Porch time(0x00000000) VID HBP TIME 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
[Name | = 


Reserved 


Horizontal Back Porch time 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШШЕ ЕЛИ ИЕ 
vid_hbp_time [11: 0] — field configures the Horizontal 
Back Porch period in lane byte clock 
cycles. 


8.9.6.16 VID HLINE TIME 


съ [o s [ o е [5 T T5 T2 [7 [ж D T КА ЕС 
эе m — АР РАТА 


Reserved 


vid_hline_time 


RW 


Line time 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


pem ЕСС qm e - 


vid hline time [14: 0] — field configures the size of the 
total line time (HSA+HBP+HACT+HFP) 
counted in E byte clock cycles. 

8.9.6.17 VID VSA LINES 


Vertical Sync Active period(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | кее 


Reserved 


Reserved vsa_lines 


ЕГЕ 
| — m — —] T 
вези | а и О EE Ре О СЗ ОЗ О Е СЗ С С 


Vertical Sync Active period 


Field Name Type | Set/Cle | Reset Description 
ar Value 


БЕН Е ЗИ CNN 
vsa_lines m field configures the Vertical 
Synchronism Active period measured 
in number of horizontal lines. 


8.9.6.18 VID VBP LINES 


Vertical Back Porch period(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате Pee 


Reserved 
е OO 
[Reset | о | о | о | о Торо Торо | о | о Торо |o |o [о | о] 


| ви (че |та [13 | 12 | п | ло [о | | 7 | е | 5 | 4 | за | 1 [о 


Reserved vbp_lines 


ЕГІН e ООС 
ее ГТ | 


Vertical Back Porch period 


нв мато | ви | Type [всю | Reset] Description | 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2438 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


— | SC9832E Device Specification 


а va | C 
mes [epe а 


vbp lines This field configures the Vertical Back 
Porch period measured in number of 
horizontal lines. 

8.9.6.19 VID VFP LINES 


Vertical Front Porch period(0x00000000) 
| Bi зи | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате [ем CSS 


Reserved 
| те ООО 
[Reset | о | о | о | о Торо | о | о | о | о | о |o | ој о | о] 
ви |1) та | 13 | 12 | 11 | то [о | г | 7 е [оја | з|2 | 1 [0] 


Reserved vfp lines 


Ce |e T 
LTIFSERERERESERERERERERESEREREREREN 


Vertical Front Porch period 


Field Name Type тоа Reset Description 
Value 


EN e СЛ 
vfp lines — n field configures the Vertical Front 
Porch period measured in number of 
horizontal lines. 


8.9.6.20 VID VACTIVE LINES 


Vertical resolution(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
е OO 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | о] 


е по | за | а | 2 | п | о | о | | е || «|» [2 | [0] 


Vertical resolution 


Field Name Type | Set/Cle | Reset Description 
ar Value 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2439 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КД SPREADTRUM | SC9832E Device Specification 
ГЕО usa unsi 


vactive lines [13: 0] This field configures the Vertical Active 
period measured in number of 
horizontal lines. 

8.9.6.21 EDPI_CMD_SIZE 


Size for eDPI packets(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате Pee 


Reserved 
тун ООО ОИ 
[Reset | о | о | о | о Торо o| | о | о | о о [о | ој о | 
=s 


edpi_allowed_cmd_size 


T 
е Те 


Size for ерРІ packets 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыма СС no e |9 - 


edpi_allowed_cm This field ——n .S— the maximum 
| size allowed size for an eDPI write memory 
command, measured in pixels. 
Automatic partitioning of data obtained 
from eDPI is permanently enabled. 


8.9.6.22 CMD_MODE_CFG 


са Jo Jeo [e [2 [ [25 [2 2 [з] [т [2 е [тв [зт [6] 


dcs dcs dcs 
bn 
Reserved Reserved 


ES BENE ---|- 


en en en en en en ack 
Res | gen 9 9 9 9 9 9 

sr sr sr sw sw sw | стс | еха pps 
erv _lw Reserved 

2p 1p Op 2p 1p Op tx tx tx 
ed _tx 

tx tx tx tx tx tx 
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Command mode configuration 


Field Name Type Т” Reset Description 
Value 


=== em p T — 


max rd pkt size zm This bit —A, the maximum read 
packet size command transmission 
type: 
0: High-speed 
1: Low-power 


pe ЕЕ so mw o ОИ 


dcs lw tx = This bit configures the DCS long write 
packet command transmission type: 
0: High-speed 
1: Low-power 


dcs sr Op tx [18] RW This bit configures the DCS short read 
packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 
dcs sw 1p tx This bit configures the DCS short write 


packet with one parameter command 
transmission type: 


0: High-speed 
1: Low-power 
dcs sw Op tx This bit configures the DCS short write 


packet with zero parameter command 
transmission type: 


0: High-speed 
1: Low-power 


mes qe pe qe —— 


gen lw tx = This bit configures the Generic long 
write packet command transmission 
type: 
0: High-speed 
1: Low-power 


gen sr 2p tx [13] RW This bit configures the Generic short 
read packet with two parameters 
command transmission type: 


0: High-speed 
1: Low-power 
gen sr 1p tx This bit configures the Generic short 


read packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 


gen sr Op tx This bit configures the Generic short 
read packet with zero parameter 
command transmission type: 


0: High-speed 
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РЕ Е Е 


gen sw 2p tx [10] This bit configures the Generic short 
write packet with two parameters 
command transmission type: 
0: High-speed 
1: Low-power 


gen sw 1р tx This bit configures the Generic short 
write packet with one parameter 
command transmission type: 


0: High-speed 
1: Low-power 
gen sw Op tx This bit configures the Generic short 


write packet with zero parameter 
command transmission type: 


0: High-speed 
1: Low-power 


This bit configures the Compression 
Mode Command packet transmission 


type: 

0: High-speed 

1: Low-power 

This bit configures the Execute Queue 
Command packet transmission type: 
0: High-speed 

1: Low-power 


This bit configures the Picture 
Parameter Set packet transmission 


type: 
0: High-speed 
1: Low-power 


ГИ | И __________ 

ack_rqst_en = When set to 1, this bit enables the 
acknowledge request after each packet 
transmission. 

tear_fx_en When set to 1, this bit enables the 
tearing effect acknowledge request. 


8.9.6.23 GEN_HDR 


Generic packet header 
0х0000006С configuration(0x00000000) 


Br |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Name ООО 


Reserved gen_wc_msbyte 


деп wc Ісруіе gen dt 
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Reset | о | о | о јо јо [о [о [о [о [о | о [о [о [ооо | 


Generic packet header configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кыш ССВ но [а СЕНЕН ООО 


gen_wc_msbyte [23: 16] | RW NA This field configures the most 
significant byte of the header packet's 
word count for long packets or data 1 
for short packets. 


gen wc Isbyte [15: 8] RW NA This field configures the least 
significant byte of the header packet's 
Word count for long packets or data 0 
for short packets. 

gen vc [7: 6] RW NA This field configures the virtual channel 
id of the header packet. 

gen dt [5: 0] RW NA This field configures the packet data 
type of the header packet. 


8.9.6.24 GEN PLD DATA 


0x00000070 Generic payload data in and out(0x00000000) GEN PLD DATA 


ЕЕЕ ЕЗ ЕЕЕ ЕЕЕ ЕЕ 
ЕСІГІ [ome 
грр 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


деп ра р2 gen ра 61 


Generic payload data in and out 


Field Name Type | Set/Cle | Reset Description 
аг Value 
деп ра 54 [31:24] | RW NA This field indicates byte 4 of the packet 
payload. 


gen_pld_b3 [23: 16] | RW NA This field indicates byte 3 of the packet 
payload. 

gen_pld_b2 [15: 8] RW NA This field indicates byte 2 of the packet 
payload. 

gen pld b1 [7: 0] RW NA This field indicates byte 1 of the packet 
payload. 
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8.9.6.25 CMD PKT_STATUS 


са 22 [29 [ [25 [25 72 2 T [ [2 е Ге [7 [6] 
ње Е 


Reserved 


n 
Reserved 


E 


Command packet status 


Field Name Type | Set/Cle | Reset Description 
ar Value 
EE Е ШІ NR 

m rd_cmd_bus — bit is set when a read command is 
issued and cleared when the entire 
response is stored in the FIFO. 

gen_ ШЕ | r_full е | This bit indicates the full status of the 
generic read payload FIFO. 

деп | кшш r_empty This bit indicates the empty status of 
the generic read payload FIFO. 

gen_pld_w_full This bit indicates the full status of the 
generic write payload FIFO. 

gen pld w empty | [2] NA 0х1 This bit indicates the empty status of 
the generic write payload FIFO. 

gen_cmd_full [1] NA This bit indicates the full status of the 
generic command FIFO. 

gen_cmd_empty NA 0х1 This bit indicates the empty status of 
the generic command FIFO. 

8.9.6.26 TO_CNT_CFG 


съ Ти p | Do o Те [25 2 T2 [а |» Го T [т [ле 


hstx_to_cnt 


| — mw 
пее | С О СЗ ОЗ ОС ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ ОЕ ОСЗ СЗ СЗ 
| ви ЕЕ С Е Е | С С С е ОС СЗ | [2 СЗ ИСО 


lprx to cnt 
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T 


Timeout timers configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


hstx_to_cnt [31:16] | RW МА This field configures the timeout 
counter that triggers a high-speed 
transmission timeout contention 
detection (measured in 
TO_CLK_DIVISION cycles). If using 
the non-burst mode and there is no 
sufficient time to switch from HS to LP 
and back in the period which is from 
one line data finishing to the next line 
sync start, the DSI link returns the LP 
state once per frame, then you should 
configure the TO_CLK_DIVISION and 
hstx_to_cnt to be in accordance with: 
hstx_to_cnt * lanebyteclkperiod * 
TO. CLK DIVISION &gt;= the time of 
one FRAME data transmission * (1 + 
1096) In burst mode, RGB pixel 
packets are time-compressed, leaving 
more time during a scan line. 
Therefore, if in burst mode and there is 
sufficient time to switch from HS to LP 
and back in the period of time from one 
line data finishing to the next line sync 
start, the DSI link can return LP mode 
and back in this time interval to save 
power. For this, configure the 
TO CLK DIVISION and hstx to cnt to 
be in accordance with: hstx to cnt * 
lanebyteclkperiod * 
TO CLK DIVISION &gt;= the time of 
one LINE data transmission * (1 + 
10%). 


lprx_to_cnt [15: 0] RW NA This field configures the timeout 
counter that triggers a low-power 
reception timeout contention detection 
(measured in TO_CLK_DIVISION 
cycles). 


8.9.6.27 HS RD TO CNT 


Peripheral response timeout definition after 
0х0090007С high-speed read operations(0x00000000) HS RD то CNT 


| Bi [srjso|29|ze | zz [ze | zs |2« | zs |z2 | zt zo | to | ve | v7 | te | 
| Name | Reserved 


 —— ОЙ 
Резе | о | о | о |о | о | о | о |о | о о [о |о | о ПОС ОЗ oa 
аии аа атаа 


hs rd to cnt 
Type RW 
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| Резе | о | о | о [о јо [о [о То [о [о [о [о [о [ооо | 


Peripheral response timeout definition after high-speed read operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеш СВЕ [RO [а fo [SSCS 


hs_rd_to_cnt [15: 0] RW NA This field sets a period for which the 
mipi_dsi_host keeps the link still, after 
sending a high-speed read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.28 LP_RD_TO_CNT 


Peripheral response timeout definition after 
0x00000080 low-power read operations(0x00000000) BR мо Смт 


| em |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
е ee 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
ei ECCE БС ПИ eee ICT 


Ір rd to cnt 


Peripheral response timeout definition after low-power read operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шені [meu] [wa o 


Ip rd to cnt т 5: 0] This field sets a —— for which the 
mipi dsi host keeps the link still, after 
sending a low-power read operation. 
This period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.29 HS WR TO CNT 


Peripheral response timeout definition after 


000090084 high-speed write operations(0x00000000) 


HS WR TO CNT 


pre 
Sp. 


Reserved Reserved 


pear pee re Ee Eee] rr i ЕЕ re pen n e sg 
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| e | 15] 14 |з | 12 | п [зо е | в | у | е | 5 а [з [г | 1 [о 


hs_wr_to_cnt 


|__________--«~« ПЦ 
Peel PPP) PPP) PPP) 


Peripheral response timeout definition after high-speed write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lewes СЕЛ |o [а |o T — — — — — — —] 


presp to mode [24] RW NA When set to 1, this bit ensures that the 
peripheral response timeout caused by 
hs мг to cnt is used only once per 
ерР frame, when both the following 
conditions are met: 
1. дрмзупс edpiwms has risen and 
fallen. 
2. Packets originated from eDPI have 
been transmitted and its FIFO is empty 
again. 
In this scenario no non-eDPI requests 
are sent to the D-PHY, even if there is 
traffic from generic or DBI ready to be 
sent, making it return to stop state. 
When it does so, PRESP TO counter 
is activated and only when it finishes 
does the controller send any other 
traffic that is ready. 


a ТЕСЕ но [а |o Í SSCS 


hs wr to cnt [15: 0] RW NA This field sets a period for which the 
mipi dsi host keeps the link inactive 
after sending a high-speed write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


8.9.6.30 LP WR TO CNT 


Peripheral response timeout definition after 
low-power write operations(0x00000000) РЕЧИН TO GNT 


Та | ЕЦ м ү 


0х00000088 


Reserved 
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| Bt |15|1а | 1з | 12 | п | ој о [е | 7 | е | 5 [а {з | 2 | 1 |о 


lp wr to cnt 


Peripheral response timeout definition after low-power write operations 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pee [mss] qe fo 


р wr to cnt z 5: 0] This field sets a —— 3 for which the 
mipi_dsi_host keeps the link inactive 
after sending a low-power write 
operation. This period is measured in 
cycles of lanebyteclk. The counting 
starts when the D-PHY enters the Stop 
state and causes no interrupts. 


8.9.6.31 BTA_TO_CNT 


Peripheral response timeout definition after bus 
0х0000008С turnaround(0x00000000) BITA TO CNT 


| em |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
[Name | 


Reserved 
| KE 
Pest | 1: О ОЗ o o| o o o| o |o |o |o | 
ШСИЕЛЕЛЕНЕЛЕКЛЕНЕНЕДЕЛЕЛЕНЕНЕНЕНЕН 
А 


bta_to_cnt 


L3 
T 
вазе Та 


Peripheral response timeout definition after bus turnaround 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеш — [mum [а fo [SSCS 


bta_to_cnt [15: 0] RW NA This field sets a period for which the 
mipi_dsi_host keeps the link still, after 
completing a Bus Turn-Around. This 
period is measured in cycles of 
lanebyteclk. The counting starts when 
the D-PHY enters the Stop state and 
causes no interrupts. 


8.9.6.32 SDF_3D 
0x00000090 3D control configuration(0x00000000) SDF_3D 
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ese pes] en re И НИ ЕВ o ЕЕ 


sen 
Reserved 


| Type | 


sec 
righ ond 
Reserved t fir format 3d mode 3d 


aa 


3D control configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


es етер 1 — 


send_3d_cfg [16] When set, causes the next VSS packet 
to include 3D control payload in every 
VSS packet. 


СИ ЕС o Са С 


right_first [5] This bit defines the left or right order: 
0: Left eye data is sent first, and then 
the right eye data is sent. 
1: Right eye data is sent first, and then 
the left eye data is sent. 
second_vsync This field defines whether there is a 
second VSYNC pulse between Left 
and Right Images, when 3D Image 
Format is Frame-based: 
0: No sync pulses between left and 
right data 
1: Sync pulse (HSYNC, VSYNC, 
blanking) between left and right data 


format_3d [3: 2] This field defines the 3D image format: 
00: Line (alternating lines of left and 
right data) 
01: Frame (alternating frames of left 
and right data) 
10: Pixel (alternating pixels of left and 
right data) 
11: Reserved 


mode_3d [1:0] This field defines the 3D mode on/off 
and display orientation: 
00: 3D mode off (2D mode on) 01: 3D 
mode on, portrait orientation 
10: 3D mode on, landscape orientation 
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8.9.6.33 LPCLK_CTRL 


съ 2122 [55 [5 T 7 [2 [7 | T [5 [ 56 
Dm —rrF t 


= 
| езе 1939 sedere В ОЕ ОКОВ ВИ 
ва (че |та |з | 12 | п [зо | о | е | 7 | е [аз 2 | 1 |о 


Reserved 


а B 


Low-power in clock lane 


Field Name Type ipd | Reset Description 
Value 


EIE wo 
auto clklane с [1] ——— bit enables the automatic 
mechanism to stop providing clock in 
the clock lane when time allows. 
phy txrequestclkh RW NA This bit controls the D-PHY PPI 
S txrequestclkhs signal. 


8.9.6.34 PHY TMR LPCLK CFG 


D-PHY timing configuration for the clock 
0x00000098 lane(0x00000000) PHY TMR LPCLK CFG 


г 2122 Те ЕЗ [и Го Те [ |» Пе [18 [т Е 
ЕТГІ 


Reserved phy. clkhs2lp time 


Reserved phy clklp2hs time 


т |н 
ез |а пе Ро ер Ре 


D-PHY timing configuration for the clock lane 


[Fietaname | ви | Type [Seve пее | Deserpton | 
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[Tow TVae] — 
=== esq Iw h — — — — 


phy clkhs2lp tim = 16] | RW This field configures the maximum time 

е that the D-PHY clock lane takes to go 
from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


ewa СЗ но [а [o —| — —— — — — — 


phy clklp2hs tim RW NA This field configures the maximum time 

e that the D-PHY clock lane takes to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


8.9.6.35 PHY TMR CFG 


D-PHY timing configuration for data 
0x0000009C lanes(0x00000000) PHY TMR CFG 


Br |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 


phy hs2lp time phy Ip2hs time 
Type С е ~ ______ 


erv max rd time 
ed 


пре [e 
ее | 1515151511 


D-PHY timing configuration for data lanes 


Field Name Туре | Set/Cle | Reset Description 
аг Value 


phy hs2lp time [31:24] | RW NA This field configures the maximum time 
that the D-PHY data lanes take to go 
from high-speed to low-power 
transmission measured in lane byte 
clock cycles. 


phy lp2hs time [23: 16] | RW NA This field configures the maximum time 
that the D-PHY data lanes take to go 
from low-power to high-speed 
transmission measured in lane byte 
clock cycles. 


"еме — [ng [no а р | OCS 


max rd time [14: 0] RW NA This field configures the maximum time 
required to perform a read command in 
lane byte clock cycles. This register 
can only be modified when no read 
command is in progress. 
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8.9.6.36 PHY_RSTZ 


са 212 [2 T [25 [25 74 [5 T2 [ [ж [з Ге [7 6] 
ње MAX] 


| Туре ÉJ]|  . (|. 
Peset | о | о | о |о | о | о o| | о |о |о|о| о о o 
| ви (че |та [13 | 12 | п [зо [ое | у [е | 5 |4 | з |2 | 1 |о 


Reserved 


phy 
_for 

Reserved 
Т 


D-PHY reset control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ШШШ Е И И 

phy. forcepll [3] When the D-PHY is in —T this bit 
enables the D-PHY PLL. 

phy_enableclk [2] RW NA When set 101, this bit enables the D- 
PHY Clock Lane module. 

phy_rstz [1] RW NA When set to 0, this bit places the digital 
section of the D-PHY in the reset state. 

phy_shutdownz RW NA When set to 0, this bit places the D- 
PHY macro in power-down state. 

8.9.6.37 PHY_IF_CFG 


съ o [oo [2 [o T [5s [55 [25 [о [2 22 [ Ге [лт [ле 


Reserved 
| OO 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о [о | о] 


| ви | | |з | 2 | п | пој о | е | 7 [е | 5 |4 | з |2 | 1 |о 


phy_stop_wait_time Reserved n_lanes 


Ce ||| ~ 
е Те Е Е Е С С 


D-PHY interface configuration 
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a |] — 
mes [esq Te p — 


phy. stop wait ti [15: 8] This field configures the minimum wait 
me period to request a high-speed 
transmission after the Stop state. 


pes ға pe Tw Jo 


n lanes " : 0] This field configures the number of 
active data lanes: 00: One data lane 
(lane 0) 
01: Two data lanes (lanes 0 and 1) 
10: Three data lanes (lanes 0, 1, and 
2) 
11: Four data lanes (lanes 0, 1, 2, and 
3) 


8.9.6.38 PHY ULPS CTRL 


0x000000A8 D-PHY Ultra Low-Power control(0x00000000) PHY ULPS CTRL 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


Reserved 
Uwe [m 
| позе | о | о | о | о | о | о |о | о | о | о |о | о |о | о | о [о 
ви | 15 | 1а | 1з | 12 | и jo | 9 |е | 7 | | | а | з|2 | т]0 


wep — 


D-PHY Ultra Low-Power control 


Field Name Type | Set/Cle | Reset Description 
аг Value 


желез ЕЕ [RO [а [о 


phy_txexitulpslan LL са ЕНЕ — ULPS mode Exit on all active data 
lanes. 


phy_txrequlpslan в еее" ULPS mode Request on all active data 
lanes. 


phy_txexitulpsclk ІІ [Rw [NA jo | ULPS mode Exit on clock lane. 
phy_txrequlpsclk [o] |w |м jo | ULPS mode Request on clock lane. 


8.9.6.39 PHY_TX_TRIGGERS 


0x000000AC D-PHY transmit triggers(0x00000000) PHY_TX_TRIGGERS 
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BeOS peer en ren EE ЕЕЕ ЕЕ ТЕ Ел e n 
[Name | — е Е 
| Туре ЕРЕКЕ 
| еве | о | о | о |о | о | о | о |о| о | о |о|о|о| о | е 


| ви [15 | 1а | яз | 12 | 1 | ој о [в | у | е | 5 јаза то 
| Мате | Reserved phy_tx_triggers 


D-PHY transmit triggers 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes ea so qw fo 


phy_tx_triggers [3: 0] —— field controls the trigger 
transmissions. 


8.9.6.40 PHY_STATUS 


съ 2122 е [55 | T 2 22 Го Ге [т [ле 
De О 


Reserved 
е ———.._.=——-—55 
| позе | о | о [о | о [о [о [о | о [о | о [о | о |о [о [оо 
[ Bk | 15 | 1а | 13 | 12 jo | 9 Је | у | е|г | 4 |з|2 то. 


- — 


wp иш гагагагагагагагага 
ER EN м КЕЕШ 


D-PHY PPI status interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes [epe [wx fo 


phy_ulpsactivenot = — bit indicates the status of 
3lane ulpsactivenot3lane D-PHY signal. 
phy. stopstate3lan | [11] NA This bit indicates the status of 
e phystopstate3lane D-PHY signal. 
phy ulpsactivenot | [10] во [ма jo | This bit indicates the status of 
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G aa | (ШЕН ШЕН ulpsactivenot2lane D-PHY signal. 
н арааг [B — This bit indicates the status of 
phystopstate2lane D-PHY signal. 
phy_ulpsactivenot This bit indicates the status of 
Папе ulpsactivenotilane D-PHY signal. 
phy_stopstateilan | [7] NA This bit indicates the status of 
e phystopstate1lane D-PHY signal. 
phy_rxulpsescOla NA 0х1 This bit indicates the status of 
ne rxulpsescOlane D-PHY signal. 
phy_ulpsactivenot | [5] NA This bit indicates the status of 
Olane ulpsactivenotOlane D-PHY signal. 


phy. stopstateOlan | [4] NA This bit indicates the status of 

e phystopstateOlane D-PHY signal. 

phy. ulpsactivenot | [3] NA This bit indicates the status of 

clk phyulpsactivenotclk D-PHY signal. 

phy_stopstateclkl | [2] NA This bit indicates the status of 

ane phystopstateclklane D-PHY signal. 

phy_direction [1] NA This bit indicates the status of 
phydirection D-PHY signal. 

phy_lock NA This bit indicates the status of phylock 
D-PHY signal. 


8.9.6.41 PHY TST CTRLO 


съ o 9o [2 [o е [55 [25 2 [2 [= |» [ T [ [ле 


Reserved 
_ Туро — — 5 PR a N  ] 
[Reset | о | о | о | о Торо o| | о | о | о | о|о | ој о | 
ви |1) та | 13 | 12 | чи ло | эра | 7 | е [оја | з|2 | 1 [0] 


ћ 
ы СВ | | : 
Reserved 
ісі 
7H 
D-PHY test interface control 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pe [male [wa - 


phy testclk = This bit is used to clock the —— 
bus into the D-PHY. 


phy. testclr [0] |w [м jo | PHY test interface clear (active high). 
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8.9.6.42 PHY_TST_CTRL1 


0x000000B8 D-PHY test interface control 1(0x00000000) PHY_TST CTRL1 


Reserved 


| e ив | |з | 2 | п [зо е [в | у | е | 5 | а | за | 1 [о 


phy_testdout phy_testdin 


ИСИ И 
пее ОТ 


D-PHY test interface control 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mee ЕС pe e 


phy_testen = ИИ test interface operation selector: 
1: The address write operation is set 
on the falling edge of the testclk signal. 
0: The data write operation is set on 
the rising edge of the testclk signal. 

phy_testdout [15: 8] PHY output 8-bit data bus for read- 
ШЕ апа internal probing 
ШЕРІ 


phy_testdin [7: 0] PHY test interface input 8-bit data bus 
for internal register programming and 
test functionalities access. 

8.9.6.43 INT_STO 


Interrupt status register 0(0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


dph dph dph dph dph 
ye | ye | уе | уе | ye 
rror | rror | rror | rror | rror 
s 4 s 3 s 2 51 50 


аск аск 
т. "n 
he 
x x ae а m 5 
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es во e] es səs з 
Peset | o | о | о | о | о | о | о| о | о | о | [о [о [о || 


Interrupt status register 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ваю wm fo | — — — —— 

dphy errors 4 [20] NA This bit indicates the LP1 contention 
error ErrContentionLP1 from Lane 0. 

dphy errors 3 [19] NA This bit indicates the LPO contention 
error ErrContentionL PO from Lane 0. 

dphy errors 2 [18] NA This bit indicates the ErrControl error 
from Lane 0. 

dphy errors 1 [17] NA This bit indicates ErrSyncEsc low- 
power data transmission 
synchronization error from Lane 0. 

dphy errors 0 [16] NA This bit indicates ErrEsc escape entry 
error from Lane 0. 

ack with err 15 [15] NA This bit retrieves the DSI protocol 
violation from the Acknowledge error 
report. 

ack with err 14 [14] NA This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack with err 13 [13] This bit retrieves the invalid 
transmission length from the 
Acknowledge error report. 

[uae] . With ет 12 [12] This bit retrieves the DSI VC ID Invalid 
from the Acknowledge error report. 

d [11] This bit retrieves the not recognized 
DSI data type from the Acknowledge 
error report. 

ack with err 10 [10] This bit retrieves the checksum error 
(long packet only) from the 
Acknowledge error report. 

ack with err 9 This bit retrieves the ECC error, multi- 
bit (detected, not corrected) from the 
Acknowledge error report. 

ack with err 8 NA This bit retrieves the ECC error, single- 
bit (detected and corrected) from the 
Acknowledge error report. 

ack with err 7 [7] NA This bit retrieves the reserved (specific 
to device) from the Acknowledge error 
report. 

ack with err 6 NA This bit retrieves the False Control 
error from the Acknowledge error 
report. 

ack with err 5 [5] NA This bit retrieves the Peripheral 
Timeout error from the Acknowledge 
Error report. 


ack with err 4 [d [RO jN jo | This bit retrieves the LP Transmit Sync 
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report. 


ack_with_err_3 [3] NA This bit retrieves the Escape Mode 
Entry Command error from the 
Acknowledge error report. 


ack_with_err_2 [2] NA This bit retrieves the EoT Sync error 
from the Acknowledge error report. 

ack_with_err_1 [1] NA This bit retrieves the SoT Sync error 
from the Acknowledge error report. 

ack with err O NA This bit retrieves the SoT error from the 
Acknowledge error report. 


8.9.6.44 INT ST1 


Interrupt status register 1(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 
Іле) 4. 
[Reset | о | о | о | о Торо Торо | о | о | о | о|о | ој о | 
еј еј 


e 
Е еор to 1 
_siz 
Reserved = || ter : Б r > 
- ee ae 


EE — a ІСЕИСИСИСИСЕНСЕЛ 
L1 — o | о | съ оо | о | о | о | о То 


Interrupt status register 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме ата но [а 9 Í — — — — — ——] 


gen pld recev er | [12] NA This bit indicates that during a generic 

r interface packet read back, the payload 
FIFO becomes full and the received 
data is corrupted. 


gen pld rd err [11] NA This bit indicates that during a DCS 
read data, the payload FIFO becomes 
empty and the data sent to the 
interface is corrupted. 

gen pld send err | [10] NA This bit indicates that during a Generic 
interface packet build, the payload 
FIFO becomes empty and corrupt data 
is sent. 

gen pld wr err NA This bit indicates that the system tried 
to write a payload data through the 
Generic interface and the FIFO is full. 
Therefore, the payload is not written. 
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gen_cmd_wr_err This bit indicates that the system tried 
to write a command through the 
Generic interface and the FIFO is full. 
Therefore, the command is not written. 


dpi_pld_wr_err This bit indicates that during a DPI 
pixel line storage, the payload FIFO 
becomes full and the data stored is 
corrupted. 


eopt_err This bit indicates that the EoTp packet 
is not received at the end of the 
incoming peripheral transmission. 


pkt_size_err [5] NA This bit indicates that the packet size 
error is detected during the packet 
reception. 


crc_err [4] NA This bit indicates that the CRC error is 
detected in the received packet 
payload. 

ecc_multi_err [3] NA This bit indicates that the ECC multiple 
error is detected in a received packet. 

ecc_single_err [2] NA This bit indicates that the ECC single 
error is detected and corrected ina 
received packet. 

[ NA 


This bit indicates that the low-power 
reception timeout counter reached the 
end and contention is detected. 


This bit indicates that the high-speed 
transmission timeout counter reached 
the end and contention is detected. 


8.9.6.45 INT_MSKO 


Masks the interrupt generation triggered by the 
0х00000064 INT. STO register(0x001FFFFF) INT_MSK0 


ЕСЕ Е Е Е ЕЕ Е ЛЕЛ СЕ ЕТ 


- и 


s 4 53 52 51 50 
пи [ew | ки | пи | пи] 


СТАЗА ана í 
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Masks the interrupt generation triggered by the INT STO register 


Field Name Type Т” Reset Description 
Value 


ИИ ПО 


mmm ш ссии 
рше: ы А кн” 
Балаша А сокку 
pou 
Кер cac RR 
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8.9.6.46 INT_MSK1 


Masks the interrupt generation triggered by the 


0х000000С8 INT_ST1 register(0x00001FFF) 


INT_MSK1 


Reserved 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 


е 5 
LEERERERERERERERERERERERERERERERES 
СИЕЗ СЛЕЗЕ ЕЕЗ ЕСИ ЕА КИЕН ЕЕЕ КЕСИ 


Masks the interrupt generation triggered by the INT_ST1 register 


Field Name Type | Set/Cle | Reset Description 
аг Value 


ше” СС so [we Jo 


mask_gen_pld_re = — —— gen_pld_recev_err 
cev_err 

_err 

mask_gen_pld_se | [10] RW NA 0x1 mask_gen_pld_send_err 
nd_err 

_err 

mask_gen_cmd_ RW NA 0х1 mask_gen_cmd_wr_err 
мг err 

_err 


| mask eopt ет | | mask eopt ет | err | 0х1 — |maskeopger | | мак еорет ^ | еп 


nee ркі size ег ee - mask_pkt_size_err 


mask_ecc_multi_ = СОЛИ Imen — ecc_multi_err 
err 
_err 


Trask tos m [AW [А [м СО 
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8.9.6.47 FSC_MODE_CFG 


Frame syncherozination command mode 
0х000000СС configuration(0x00000200) РУС MODE СЕС 


| em |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 1 | 17 | 16 
mj е єє 


е 5 
ма | ЕЛЕН ЕЛЕЛЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕЛЕН 


Reserved 


Frame syncherozination command mode configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[es тта so Tw fo 


EXC_ interval_tim | [15: 8] oe frame number between two 
Execute Command Queue packets in 
— mode 

кызы га ү 222080200088 


Dual_DSI_EN = — set to 1, this bit indicates that 
Dual DSI mode is enabled. 


FSC mode This bit configure the operation mode 
for FSC transimit, when Dual DSI 
mode is enabled. 

1: manual mode. Execute Command 
Queue is send manual from APB 
interface 

0: auto mode. Execute Command 
Queue is sent automatically every 
EXC interval time frames. 


8.9.6.48 DESKEW EN 


съ Ти [о] [o 2 [5s [55 | и [о [2 [= |» [ Ге [т [ле 
наме — m — ——_ 


Reserved 


s m ОО 
| reset ЦЕНИ ПИ НИНА ПИ И ИНЕ И И В ЕВ КЗ КЗ NNI 
| ви (че |та [13 | 12 | п [зо [ое | 7 [е | 5 | 4|з|2 | 1 |о 

DE 


Reserved 
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PHY Deskew Calibration Enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кезш [eur[e qe fo 


DESKEW_EN —n the DPHY to start or stop the 
deskew calibration 
Low to high cause PHY to initiate a 
DSkew calibration 
High to low cause PHY to stop DSkew 
calibration pattern transmission and 
initiate an end-of-transmission 
sequence 


INT_PLL_STS 


съ Jo [oee 2 е [25 ЕЕЕ [= [ж [ Ге [т [15] 
ат —rrv r Wa 


Reserved 


Interrupt status for int рі! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ СВ [mo m [0 
т НИ савио став ENT T T RR 


INT_PLL_MSK 


съ Jor [ooe ав 2 Те [25 2 2 2 2 [ж ее [т [ле 
Сат | mE] 


Reserved 


|" ООО 
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Reserved 


Mask the int_pll signal 


Field Name Type а Reset Description 
Value 


C Е И ЕЕ 


int pll msk TL [i Jon [eee na та When high, mask the int pll signal to 


INT PLL CLR 


са [s o [25 [27 [25 [25 74 [з T2 [т [ж [з Ге [лт [8] 
| CORN 1 


Reserved 


Clear int, pll 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pes СС [Rowe fo 


int pll clr ——ÀÀ clear register, when it is written, 
int pll go low 


8.9.7 Implement detail 


8.9.7.1 dpi if ctrl 


Interface of this module is listed in below table: 
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Signal Name Width Це) description 


DPI interface 


dpi_vsync 1 | DPI vertical sync 
dpi_hsync 1 | DPI horizontal sync 
dpi_data_en 1 | DPI data enable, When 


high indicates 
dpi_pixel_data is available 


ск ар! 1 | DPI pixel clock 
dpi_pixel_data 30 | DPI pixel data 
dpi_halt 1 О Active high used in 


command mode to 
indicates that dsi_ctrl_top 
can’t accept pixel data 


now. 

dpi_te 1 О DPI tear effect signal 

Pixel FIFO Interface 

pixel fifo wr 1 O fifo write request singal, 
high active 

pixel fifo wdata 32 O pixel data from DPI, should 
do format change to match 
DSI spec 

pixel Но full 1 | fifo full 

pixel fifo af 1 | fifo almost full, when 


command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI control FIFO interface 


dpictrl fifo wr 1 O fifo write request singal, 
high active 

dpictrl Но wdata 17 O fifo write data. 
video mode: 


{14’d0,vsync,hsync,dataen} 
command mode: 


{first_pkt_flag, 
pkt_size_highbyte, 
pkt size lowbyte ). 


first pkt flag assert when 
fist packet data is written to 
pixel fifo after posedge of 
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dpi_vsync 
dpictrl Шо full 1 | fifo full 
dpictrl Но af 1 | fifo almost full, when 


command mode active, 
dpi_if_ctrl should assert 
dpi_halt to notice dispc to 
stop send pixel data 


DPI Configure info 


dsi_work_mode 1 | 1: соттапа тоде 


0: video mode 


cmd_mode_pkt_size 32 | Number of pixel in one 
command mode packet. 
When number of pixel data 
written to fifo equal to or 
more than 
cmd_mode_pkt_size, 
dpi if ctrl should write data 
bytes to dpictrl fifo. 


dpi_video_mode_format | 4 | video format from DPI: 
0000: 16-bit configuration 1 
0001: 16-bit configuration 2 
0010: 16-bit configuration 3 
0011: 18-bit configuration 1 
0100: 18-bit configuration 2 
0101: 24-bit RGB 


0110: 20-bit YCbCr 4:2:2 
loosely packed 


0111: 24-bit YCbCr 4:2:2 
1000: 16-bit YCbCr 4:2:2 
1001: 30-bit RGB 

1010: 36-bit RGB 

1011: 12-bit YCbCr 4:2:0 
1100: 8-bit DSC 

1101: 12-bit YCbCr 4:2:0 
1110: 6-bit DSC 

1111: 6-bit DSC 


Note: if currently works in 
the Command mode then 
0110-1111: 24-bit RGB 


other signals from internal control module 


dpi_skip_nxt_frame 1 | When this signal goes 
high, dpi_if_ctrl should skip 
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one frame dpi_data_en 


apb if ctrl 

Signal Name Width /О description 

APB interface 

dsi_presetn 1 | APB Asynchronous 
Reset Signal This 
signal acts as global 
reset. Active low 

dsi_pclk 1 | APB Clock Signal 

dsi_paddr 9 | APB Address Bus 

dsi_penable 1 | APB Enable Signal 

dsi_psel 1 | APB Slave 
Selection Signal 

dsi_pwdata 32 | APB Write Data Bus 

dsi_pwrite 1 | APB Write Enable 
Signal 

dsi_prdata 32 О APB Read Data Bus 

FIFO interface 

apb wfifo wr 1 O FIFO write request 
singal, high active 

apb wfifo wdata 32 O payload data for 
long packet 

apb wfifo full 1 | FIFO full flag 

apb cmdfifo wr 1 O FIFO write request 
singal, high active 

apb cmdfifo wdata | 25 O packet header 
bit24: tear effect 
related command 
flag 
bit[23:8]: short 
packet data1 and 
data0 or long 
packet word count 
bit[7:0]: packet ID 

apb cmdfifo _ full 1 | FIFO full flag 

apb rfifo rd 1 O FIFO read request, 
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high active 


apb rfifo rdata 


32 


FIFO read data 


apb rfifo empty 


FIFO empty 


error source 


аск with егг0~15 


аск еггогѕ 


err_esc 


епзупс езс 


err_control 


err contention IpO 


err contention 1р1 


pixel fifo wr err 


pixel fifo rd err 


dpictrl fifo wr err 


dpictrl fifo rd err 


apb cmdfifo wr err 


apb cmdfifo rd err 


apb wfifo wr err 


apb wfifo rd err 


apb rfifo wr err 


apb rfifo rd err 


rx ecc singlebit err 


rx ecc multibit err 


IX CIC err 


dsi timer 


Signal Name 


Width 


ИО 


description 


clock & reset 


clk_lanebyte 


lanebyte clock 
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rst_lanebyte_n 


asynchronous reset, 
de-assert sync with 
clk_lanebyte 


configure info 


hstx_to_value 


32 


HSTX_TO timer 
value, zero means 
disable this function 


lprx to value 


32 


LPRX TO timer 
value, zero means 
disable this function 


bta to value 


32 


BTA TO timer 
value, zero means 
disable this function 


presp to hstx value 


32 


HSTX Peripheral 
response timer 
value, zero means 
disable this function 


presp to lptx value 


32 


LPTX Peripheral 
response timer 
value, zero means 
disable this function 


presp to lprx value 


32 


LPRX Peripheral 
response timer 
value, zero means 
disable this function 


stopstate wait time 


32 


Minimum time for 
data lane stay in 
stopstate. 


internal signals 


phy if ctrl state 


phy. if ctrl state: 
000: IDLE 

001: STOPSTATE 
002: LPTX 

003: LPRX 

004: HSTX 

005: BTA 

006: DESKEW 


hstx to err 


HSTX timeout error 


Іргх to err 


LPRX timeout error 


bta to err 


BTA timeout error 


presp to Іріх end 


оо оо 


LPTX PRESP count 
end 


presp_to_lprx_end 


LPRX PRESP count 
end 


presp_to_hstx_end 


HSTX PRESP count 
end 


stopstate_wait_end 


О 


Stopstate count end 
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8.10 МІРІ CSI HOST 


8.10.1 Overview 


The Camera Serial Interface 2 Specification defines an interface between a peripheral device 
(camera) and a host processor (baseband, application engine). The purpose of this document is to 
specify a standard interface between a camera and a host processor for mobile applications. 


8.10.2 CSI-2 Feature 


8.10.2.1 Feature List 


Тһе МІРІ CSI2 host controller supports the following features: 


e Compliant with MIPI Alliance Standard for Camera Cerial Interface 2(CSI-2), Version 
1.00-29 November 2005 


e Interface with МІРІ D-PHY following PHY protocol interface(PPI), as defined іп МІРІ 
Alliance Specification for D-PHY, Version 1.00.00-14 May 2009 


е Up to four D-PHY RX data lanes 
е Dynamically configurable multi-lane merging 
e Long and Short packet decoding 
е Timing accurate signaling of Frame and Line synchronization packets 
e Several Frame formats 
о General Frame or Digital Interlaced Video with or without accurate sync timing 
о  Datatype(packet or frame level) and virtual channel interleaving 
e 32-bit image data delivering data formatted as recommended in CSI-2 Specification 
e All primary and secondary data formats 
o RGB, YUV, and RAW color space definitions 
o From 24-bit down to 6-bit per pixel 
o Generic or user-defined byte-base data types 
e Error detection and correction 


o  РНУ level 
o -Packet level 
o Line level 
o Frame level 


8.10.2.2 New Feature 


€ Updated D-PHY citation reference to v1.2 and reflected possible to implement CSI-2 
configurations with a number of Lanes higher than 4(up to 8 Lanes). 


€ Addressed 18 CR requests 


8.10.2.3 Extra Feature 
@ Support up to 8 lanes 


@ DCAM BUS extends to 64 bits, while the lane number is configured(by register or by 
parameter in integration of the IP) more the 4 


е Image Pattern Generator is added for in BIST mode. 
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8.10.3 Architecture Overview 


МІРІ CSI2 Host Controller Top 


CSI BUS 


APB BUS 


8.10.3.1 Interface with D-PHY Clock Lane 


Table 8-11 Interface With D-PHY Clock Lane 


Name Width lO | Description 


High Speed Receive byte clock. This is used to synchronize PPI signals in the 
High-Speed receive clock domain. The frequency of this clock is 1/8th of the 
PHY bit rate. 
| Active State: N/A 
Registered: N/A 
Synchronous to: N/A 
External Input Delay: N/A 
Dependencies: Up to 312.5MHz 


rx_byteclk_hs 1 


Clock Lane in Stop state. This signal indicates that the clock lane is in Stop 
state, and is asynchronous to any clock in the PPI interface. 

Active State: High 

stop_state_clk | 1 | Registered: N/A 

Synchronous to: Asynchronous 

External Input Delay: N/A 

Dependencies: None 


This signal indicates that the Clock Lane has entered Ultra-Low Power State. 
This signal is kept LOW until a Stop State is sent or detected on the Lane 
interconnect. 
| Active State: Low 
Registered: N/A 
Synchronous to: Asynchronous 
External Input Delay: N/A 
Dependencies: None 


rx_ulpsclk_not | 1 


Indicates that the Clock Lane is actively receiving a DDR clock. 
Active State: High 

Registered: N/A 

Synchronous to: Asynchronous 

External Input Delay: N/A 

Dependencies: None 


rx_clkactive_hs | 1 | 
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8.10.3.2 DPHY PPI Interface Signals 


Table 8-12 DPHY PPI Interface Signals 


Name Width Мо Description 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx data hsO[7:0] 8 || 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
оп the rxdatahs O bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx valid hsO 1 || 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 

rx ulps escO 1| 1 rxulpsesc_O asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 


stop state dataO 1 || 
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Dependencies: None 


err sot hsO 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err sotsync hsO 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err е5с0 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx data hs1[7:0] 


High-Speed receive data. Bit O was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx valid һ51 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs O bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx ulps esci 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc 0 asserted until a Stop 
state is detected on 
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the lane interconnect. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop _state_datal 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err sot hs1 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err sotsync hs1 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err esci 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx data hs2[7:0] 


High-Speed receive data. Bit O was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx valid hs2 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs O bus. 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2474 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM' 


SC9832E Device Specification 


Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx ulps esc2 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc 0 asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop state data2 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err sot hs2 


Start of Transmission Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err sotsync hs2 


Start of Transmission 
Synchronization Error. 
Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Escape Entry Error. 
Active State: High 
Registered: N/A 


2 
ML Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 
V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2475 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM' 


SC9832E Device Specification 


rx_data_hs3[7:0] 


High-Speed receive data. Bit 0 was 
received first in the lane 
interconnect. Data 

is transferred on the rising edges 
of rxbyteclkhs. 

Active State: N/A 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx_valid_hs3 


High-Speed receive data valid. This 
signal indicates that the lane 
module is 

driving valid data to protocol layer 
on the rxdatahs. 0 bus. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


rx ulps esc3 


Escape Ultra-Low Power Receive 
mode. This signal is asserted to 
indicate that 

the lane module has entered the 
Ultra-Low Power State. The lane 
module 

remains in this mode with 
rxulpsesc 0 asserted until a Stop 
state is detected on 

the lane interconnect. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


stop state data3 


Lane is in Stop State. This signal is 
asynchronous to any clock in the 
PPI 

interface. 

Active State: High 

Registered: N/A 

Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Start of Transmission Error. 
Active State: High 


err sot hs3 Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
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Dependencies: None 


Start of Transmission 
Synchronization Error. 
Active State: High 
err_sotsync_hs3 111 Registered: М/А 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


Escape Entry Error. 

Active State: High 
Registered: N/A 
Synchronous to: rxbyteclkhs 
External Input Delay: N/A 
Dependencies: None 


err_esc3 1 || 


8.10.3.3 Bus Ош Signals 


Table 8-13 Bus Out Signals 


Name Width | ИО | Description 
Indicate number of valid bytes on csi_data, 
0: 1 byte valid; 
bytes еп 3/0 зеді 
7: 8 bytes 
send out of top 
csi_data 640 Data bus out of Bus Out, out of top 
data_en 10 Indicate data en on Bus Out, out of top 
data_type 10 Indicate data type on Bus Out, out of top 
dvalid 40 Perform dvalid in MIPI CSI-2 Spec. 
hvalid 40 Perform hvalid in MIPI CSI-2 Spec. 
vvalid 40 Perform vvalid in MIPI CSI-2 Spec. 
үс 2/0 Perform vc іп МІРІ CSI-2 Spec. 
ecc 710 Perform есс іп МІРІ CSI-2 Spec. 
WC 16 | O Perform wc in MIPI CSI-2 Spec. 
у09 77 бреайиит Communications, Inc., Confidential and Proprietary 2477 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


8.10.4 Function Description 


8.10.4.1 Image Pattern Generator 


8.105 МІРІ CSI2 RECEIVER Register Address Мар 


Base address: 0x00000000 
Base address(Set Reg): 0x00001000 
Base address(Clear Reg): 0x00002000 


Version of the CSI-2 host controller 
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8.10.5.1 IP_REVISION 


Version of the CSI-2 host 
controller(0x00000100) э юн 


| em |31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 
е 47. 
[Reset | о | о | о | о Торо | о | о | о | о [о о |o |o [о | 
_ ви ПО С IER Eo REOR рови ВЕ С ЕС ЕС 


ip_revision 


e | NH 
| Reset | o | о | о | о | о о МИНИ о |» | о | о | • | о | о | о 


0x00000000 


Version of the CSI-2 host controller 


Field Name Type aim Reset Description 
Value 


=== eese P 


ip revision [15: 0] 0x100 Version of the MIPI —— 2 Host 
Controller 


8.10.5.2 LANE NUMBER 


съ o [о [5 o T [25 [25 [2 2 [2 ЕЛИ | 9 Ге [те [ Г 
ЕСІГІ ram a 


Reserved 


| — SS SSS ____-_-_--- 
вези ге 
ви | е | а и о [ев | «| | =] + [0] 
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= | 
Гл ЦИА ПН ПАПИ ПИ ПИ Го Г_ 


Number of active data lanes 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[es [espe mw fo 


lane number п 0] — — of active data lanes 
The Lanes with the index not larger 
than the reg value are active. E.g. 
LaneO-Lane6 are active while the reg 
value are 3'b110; 
Can be updated only when the D-PHY 
lane is in Stop state. 


8.10.5.3 PHY PD N 


с o o [s Do e е [5 5 [о [2 [| D [пе [ v [15] 
Сат mE] 


w) NNNM 
ма | ЕЛЕН ЕЛЕЛЕЛЕНЕЛЕНЕЛЕНЕЛЕНЕЛЕЛЕН 


Reserved 


Reserved 


вези DP PPP PPP PPP Pt, 


PHY power down 


Field Name Type | Set/Cle | Reset Description 
ar Value 


е О е |ж fo 


рпу рап —— down input. This line is used to 
place the complete macro in power 
down. All analog blocks are in power 
down mode and digital logic is cleared. 
Active Low. 


8.10.5.4 RST DPHY N 


съ Ти [о |» |» [2 [| | и 2 22 [ж Ге Ге [т [ле 
ІСІГІ шы S 


Reserved 
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DPHY reset control 


Field Name Type us Reset Description 
Value 


ОО ОСОО 
ET 92 


8.10.5.5 RST CSI2 N 


съ [o p [ Do e [55 [5 T5 2 [2 ЕЛ [ж Ге T [лт [5] 
Dmm —I 


Reserved 
pe | — | 5. || — | 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | о| о | 
ви [15 [14 | 13 | 12 | чи [о | эра | 7 | е [оја | з|2 | 1 |[0] 


rst_ 
Reserved csi2 


CSI-2 controller reset 


Field Name Type da Reset Description 
Value 


=== erp e] — 


Low. 


8.10.5.6 MODE CFG 


0x00000014 Configuration for working mode(0x10EA0780) MODE CFG 


: : А Configuration for 
0x00001014 Configuration for working mode SET working mode SET 
0x00002014 Configuration for working mode CLR Configuration for 
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a_i L. 1 
| Bi | 31 | 30 | 29 | ов | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | Reserved ра cfg 
туре | по ПОС И 


Ee Eee ЕВ а Еа коза БЕУ 
ра, ста p 


е = ' 
ЕСІСІ ШЕ — — — — 59 —— —— — 
"вези | о [о [Тео Ре ТЯ Те 


Configuration for working mode 


Field Name Type ев Reset Description 
Value 


=== erm s _ 


ipg_cfg = 1] 0x8750 ——— 21]: image height. Unit: 8 line. 
3c0 [20:13]: block. size. Unit: 8 Line/Pixel 
[12:4]: image. width: Unit: 16 Pixel 
[3]: һвулс en. Default: 1 
[2]: color bar mode. 0: vertical; 1: 
horizontal 
[1]: ipg. mode. 0: YUV; 1: RAW10 
m- [me е 

pattern for CSI out bus 


8.10.5.7 PHY STATE 


съ [o зо [5 Do [25 [55 [2 2 [2 22 D е [т [5] 
Dm [RI] ewm | 


SSeS o — 
| Reset ОБО 77” о | о | о 
ааа ааа таа 


PHY_STATE 


| — — REN 
LTIEREREREREREREREREREREREREREREREN 


PHY states of Lane0-7 


нв мате | ви | Type [Ssucie | ness | Description 
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x [a [ve] — 
=== ие qe 8 L — — — 


PHY STATE = 0] [18]: phy_rxclkactivehs, Indicates the 
clock lane is active 
[17]: phy_rxulpsclknot , indicates that 
the clock lane module is in Ultra Low 
Power state. Active low. 
[16]: phy_stopstateclk , Clock lane is in 
Stop state 
[15]: phy_rxulpsesc7, Lane module 7 is 
in Ultra Low Power mode 
[14]: phy_rxulpsesc6, Lane module 6 is 
in Ultra Low Power mode 
[13]: phy_rxulpsesc5, Lane module 5 is 
in Ultra Low Power mode 
[12]: phy_rxulpsesc4, Lane module 4 is 
in Ultra Low Power mode 
[11]: phy_rxulpsesc3, Lane module 3 is 
in Ultra Low Power mode 
[10]: phy_rxulpsesc2, Lane module 2 is 
in Ultra Low Power mode 
[9] : phy_rxulpsesc1, Lane module 1 is 
in Ultra Low Power mode 
[8] : phy_rxulpsescO, Lane module 0 is 
in Ultra Low Power mode 
[7] : phy_stopstatedata7, Data lane 7 is 
in Stop state 
[6] : phy_stopstatedata6, Data lane 6 is 
in Stop state 
[5] : phy_stopstatedata5, Data lane 5 is 
in Stop state 
[4] : phy. stopstatedata4, Data lane 4 is 
in Stop state 
[3] : phy. stopstatedata3, Data lane 3 is 
in Stop state 
[2] : phy. stopstatedata2, Data lane 2 is 
in Stop state 
[1] : phy. stopstatedata!1 , Data lane 1 is 
in Stop state 
[0] : phy. stopstatedata0, Data lane 0 is 
in Stop state 


8.10.5.8 IP PATCH NUMBER 


съ o 9 [s Do 2 е [55 |“ 2 [2 2 [ж Го T ЕЗ 


Reserved 


~ [9] 
"вене рер 
ви 211 
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| | 


Patch number of the IP 


Field Name Type | Set/Cle | Reset Description 
ar Value 
erg [m [va [o ПО 


8.10.5.9 ERRO 
0x00000020 Error state register 0(0x00000000) | Е | 
| Bit |з1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


ОО к ^ — 
| Reset | о | о | о |о|о | о|о|о о | оо о о |офо То 
| ви | 15] 14 |з | 12 | п | по о | е | у | е | $ | 4 | за | 1 |о 
[мате | м) _______ 


ERRO 


e | ү 
Peset | о | о | о | о | о | | ои | че | о | о | о | о | о | о] 


Error state register 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ее [вше qe fo 


ERRO т 0] [24]: err_ecc_double , Header —— 

contains 2 errors, unrecoverable 

[23]: phy_errsoths7 , Start of 
transmission error on data lane 7 
(synchronization can still be achieved) 
[22]: phy. errsoths6 , Start of 
transmission error on data lane 6 
(synchronization can still be achieved) 
[21]: phy. errsoths5 , Start of 
transmission error on data lane 5 
(synchronization can still be achieved) 
[20]: phy. errsoths4 , Start of 
transmission error on data lane 4 
(synchronization can still be achieved) 
[19]: phy errsoths3 , Start of 
transmission error on data lane 3 
(synchronization can still be achieved) 
[18]: phy errsoths2 , Start of 
transmission error on data lane 2 
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(synchronization can still be achieved) 
[17]: phy. errsoths1 , Start of 
transmission error on data lane 1 
(synchronization can still be achieved) 
[16]: phy errsothsO , Start of 
transmission error on data lane 0 
(synchronization can still be achieved) 
[15]: phy erresc7  , Escape entry 
error (ULPM) on data lane 7 

[14]: phy erresc6  , Escape entry 
error (ULPM) on data lane 6 

[13]: phy erresc5  , Escape entry 
error (ULPM) on data lane 5 

[12]: phy_erresc4  , Escape entry 
error (ULPM) on data lane 4 

[11]: phy erresc3 , Escape entry 
error (ULPM) on data lane 3 

[10]: phy erresc2 , Escape entry 
error (ULPM) on data lane 2 

[9]: phy erresc1  , Escape entry 
error (ULPM) on data lane 1 


[8]: phy errescO  , Escape entry 
error (ULPM) on data lane 0 


[ 7]: phy. errsotsynchs7, Start of 
transmission error on data lane 7 (no 
synchronization achieved) 


[ 6]: phy. errsotsynchse, Start of 
transmission error on data lane 6 (no 
synchronization achieved) 


[ 5]: phy. errsotsynchs5, Start of 
transmission error on data lane 5 (no 
synchronization achieved) 


[ 4]: phy. errsotsynchs4, Start of 
transmission error on data lane 4 (no 
synchronization achieved) 


[ 3]: phy. errsotsynchs3, Start of 
transmission error on data lane 3 (no 
synchronization achieved) 


[ 2]: phy. errsotsynchs2, Start of 
transmission error on data lane 2 (no 
synchronization achieved) 


[ 1]: phy. errsotsynchs1, Start of 
transmission error on data lane 1 (no 
synchronization achieved) 

[ 0]: phy. errsotsynchsO, Start of 
transmission error on data lane 0 (no 
synchronization achieved) 


8.10.5.10 ERR1 


0x00000024 Error state register 1(0x00000000) 


[= 
ШЕ pee] pes ren pe pee] Е em en] pe eoe s] 
| Name | p c emm 


Reserved ERR1 
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(Се $РАЕАОТВИМ` 


ДЕ 
| Reset | о | о | о | о| о | о То ee |о то То |о фото То 
| ви | | |з | 12 | п | по | о | в | у | е | 5 а [з а | 1 [о 
[Name м 


ERR1 


SC9832E Device Specification 


= NEM 
Peel PPP) PPP) PPP) |] 


Error state register 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее [эю [а р [| —— — — — — —— 


| | 
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[23]: err_f_bndry_match_vcs , Error 
matching frame start with frame end for 
virtual channel 3 

[22]: err f bndry match vc2 , Error 
matching frame start with frame end for 
virtual channel 2 


[21]: err f bndry match vc1 , Error 
matching frame start with frame end for 
virtual channel 1 


[20]: err f bndry match vcO , Error 
matching frame start with frame end for 
virtual channel 0 


[19]: err f seq vc3 , Incorrect 
frame sequence detected in virtual 
channel 3 


[18]: err f seq vc2 , Incorrect 
frame sequence detected in virtual 
channel 2 


[17]: err f seq vc1 , Incorrect 
frame sequence detected in virtual 
channel 1 


[16]: err f seq vcO , Incorrect 
frame sequence detected in virtual 
channel 0 


[15]: err frame data vc3 , Last 
received frame, in virtual channel 3, 
had at least one CRC error 


[14]: err frame data vc2 , Last 
received frame, in virtual channel 2, 
had at least one CRC error 


[13]: err frame data vc1 , Last 
received frame, in virtual channel 1, 
had at least one CRC error 


[12]: err frame data vcO , Last 
received frame, in virtual channel 0, 
had at least one CRC error 

[11]: err id vc3 , Unrecognized 
or unimplemented data type detected 
in virtual channel 3 
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[10]: err_id vc2 , Unrecognized 
or unimplemented data type detected 

in virtual channel 2 

[9]: err. іа vc1 , Unrecognized 
or unimplemented data type detected 

in virtual channel 1 

[ 8]: err id vcO , Unrecognized 
or unimplemented data type detected 

in virtual channel 0 


[ 7]: vc3. err. crc , Checksum 
error detected on virtual channel 3 
[ 6]: vc2. err. crc , Checksum 
error detected on virtual channel 2 


[ 5]: мс1 err. crc , Checksum 
error detected on virtual channel 1 


[4]: vcO. err. crc , Checksum 
error detected on virtual channel 0 


[ 3]: vc3 err ecc corrected , Header 
error detected and corrected on virtual 
channel 3 


[2]: vc2 err ecc corrected , Header 
error detected and corrected on virtual 
channel 2 


[ 1]: усі err ecc corrected , Header 
error detected and corrected on virtual 
channel 1 


[0]: ус0 err ecc corrected , Header 


error detected and corrected on virtual 
channel 0 


8.10.5.11 MSKO 


0x00000028 Masks for errors 0(0x00000000) | MSKo O 
0х00001028 Masks for errors 0 SET Masks for errors 0 SET 
0x00002028 Masks for errors 0 CLR Masks for errors 0 CLR 


ее | о [о О Го Ро ОС Ро О О ОС ОС ОС С СЗ СЗ С 


Masks for errors 0 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


кемен a |o [б |o | — — — — — — —] 


MSKO [24: 0] RW S/C [24]: mask err ecc double , Mask for 
err ecc double 
[23]: mask phy errsoths7 , Mask for 
phy errsoths7 
[22]: mask phy errsoths6 , Mask for 
phy. errsothsG 
[21]: mask phy errsoths5 , Mask for 
phy. errsoths5 
[20]: mask phy errsoths4 _ , Mask for 
phy errsoths4 
[19]: mask phy errsoths3 _ , Mask for 
phy. errsoths3 
[18]: mask phy errsoths2 , Mask for 
phy errsoths2 
[17]: mask phy errsoths1 , Mask for 
phy errsoths1 
[16]: mask phy errsothsO , Mask for 
phy. errsothsO 
[15]: mask phy еггезс7 , Mask for 
phy_erresc7 
[14]: mask_phy_erresc6 , Mask for 
phy_erresc6 
[13]: mask_phy_erresc5 , Mask for 
phy_erresc5 
[12]: mask_phy_erresc4 , Mask for 
phy_erresc4 
[11]: mask_phy_erresc3 , Mask for 
phy_erresc3 
[10]: mask_phy_erresc2 , Mask for 
phy_erresc2 
[9 |: mask phy. erresc1 , Mask for 
phy erresc1 
[8 ]: mask phy. errescO , Mask for 
phy_errescO 
[7 ]: mask_phy_errsotsynchs7 , Mask 
for phy_errsotsynchs7 
[6 |: mask_phy_errsotsynchs6 , Mask 
for phy_errsotsynchs6 
[5 |: mask_phy_errsotsynchs5 , Mask 
for phy_errsotsynchs5 
[4 |: mask_phy_errsotsynchs4 , Mask 
for phy_errsotsynchs4 
[3 |: mask_phy_errsotsynchs3 , Mask 
for phy_errsotsynchs3 
[2 ]: mask_phy_errsotsynchs2 , Mask 
for phy_errsotsynchs2 
[1 ]: mask_phy_errsotsynchs1 , Mask 
for phy_errsotsynchs1 
[0 |: mask phy. errsotsynchsO , Mask 
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SC9832E Device Specification 


11 “6 (à 


8.10.5.12 MSK1 


0x0000002C Masks for errors 1(0x00000000) MSK1 
0x0000102C Masks for errors 1 SET Masks for errors 1 SET 


0x0000202C Masks for errors 1 CLR 


Reserved 


Masks for errors 1 CLR 


MSK1 


Pe | — —— ÉL 
meo] sC C C 
ее | [о |» Бор fle) >i) СЗ С 


Masks for errors 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОО ЕСС no [б | SSCS 


| ТТІ 
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[23]: mask_err_f_bndry_match_vc3, 
Mask for err_f_bndry_match_vc3 


[22]: mask err f bndry match vc2, 
Mask for err f bndry match vc2 
[21]: mask err f bndry match vc1, 
Mask for err f bndry match vc1 
[20]: mask err f bndry match vcO, 
Mask for err f bndry match vcO 
[19]: mask err f seq vc3 , Mask 
for err f seq vc3 

[18]: mask err f seq vc2 , Mask 
for err f seq vc2 

[17]: mask err f seq vc1 , Mask 
for err f seq ус! 

[16]: mask err f seq vcO , Mask 
for err f seq vcO 

[15]: mask err frame data vc3 
Mask for ет frame data vc3 

[14]: mask err frame data vc2 
Mask for ет frame data vc2 

[13]: mask err frame data vc1 
Mask for err frame data, ус! 

[12]: mask err frame data vcO 
Mask for ет frame data ус0 
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[11]: mask_err_id_vc3 , Mask for 
err_id_vc3 

[10]: mask_err_id_vc2 , Mask for 
err_id_vc2 

[9 |: mask err іа ус! , Mask for 
err id vc1 

[8 |: mask err id vcO , Mask for 
err id vcO 

[7 |: mask vc3 err crc , Mask for 
VC3 err crc 


[6 |: mask vc2 err crc , Mask for 
VC2 err crc 


[5 |: mask ус1 err crc , Mask for 
vcl err crc 

[4 |: mask ус0 err crc , Mask for 
үс0 err crc 

[3 |: mask vc3 err ecc corrected, 
Mask for vc3 err ecc corrected 

[2 |: mask vc2 err ecc corrected, 
Mask for ус2 err ecc corrected 

П |: mask усі err ecc corrected, 
Mask for vc1 err ecc corrected 

[0 ]: mask vcO err ecc corrected, 
Mask for ус0 err ecc corrected 


8.10.5.13 ERRO CLR 


ICHEREIJEIEJEZEIEIJEIEREIEREIEIETEZE] 
те | 
ETIFSERERERESEREREREREREREREREREREN 
ICHEEIEIEIEREIERERERERERERERERENKE 

ОИ 


ERRO CLR 


попе | 
ваза | 5511151511515] 


Clear for errors 0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ао [а СЕНЕН ООО 
[mm an [eeo [wo [Ww o j — j 


8.10.5.14 ERR1 CLR 
0x00000034 Clear for errors 1(0x00000000) ERR1 CLR 
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Св [ajo eela ele e [з] [ж [ж е Ге [в] 
Сато ыш | “e | 
в 


| e | 15] 14 [13 | 12 | п 10 о | в | у | е | 5 | 4 | за | 1 |о 


ERR1 CLR 


пее PPP) PPP) PPP) 


Clear for errors 1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ Е и В СА 
СЕТ ВВ ЕЕ A манаан 


8.10.5.15 CAL_DONE 


съ o 9o [2 [o T [5s [55 [2 2 [2 [= |» Го Ге [v [15] 
наме | ЕТТЕ ТР ЕН nD 


Reserved 
е OO 
Pest | О В ОЗ ро ОВО ОО o o| o О ОЙ И | 
ei [is [14 | 13 | 12 | 11 ло [о | г | те | ва [за | 1 [0] 
| Name | мрок | 


Reserved CAL_DONE 


| Туре Ж  J- 9  À 
ЕШ —33 • |, | | о |• | о || о 


Calibration Done from D-PHY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


жемш [ee Te fo 


CAL_DONE z 0] [7], салати Done provided by О- 
PHY Lan 
[6], 12. Done provided by D- 
PHY Lane6 
[5], Calibration Done provided by D- 
PHY Lane5 
[4], Calibration Done provided by D- 
PHY Lane4 
[3], Calibration Done provided by D- 
PHY Lane3 
[2], Calibration Done provided by D- 


Spreadtrum Communications, Inc., Confidential and Proprietary мод ~~. Spreadtrum Communications, Inc., Confidential and Proprietary — 2491 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


PHY Lane2 


[1], Calibration Done provided by D- 
PHY Lane1 


[0], Calibration Done provided by D- 
PHY LaneO 


8.10.5.16 CAL_FAILED 


_ ви Jo [9 [2] 7 |» E T4 o [2 2 |» Го е [лт [8 


Reserved 
ту ООО ооо 
[Reset | о | о | о | о Торо | о | о | о | о | о | о|о | ој о | 
СИ ПА В СЕ ПА ПА СЗ ПА eee 


Reserved CAL_FAILED 


Calibration Failed from D-PHY 


Field Name Type | Set/Cle | Reset Description 
ar Value 


шыны” ЕЛИ К [wa Jo 


CAL_FAILED " 0] [7]. — Failed provided by D- 
PHY Lane? 
[6], Calibration Failed provided by D- 
PHY Lane6 
[5], Calibration Failed provided by D- 
PHY Lane5 
[4], Calibration Failed provided by D- 
PHY Lane4 
[3], Calibration Failed provided by D- 
PHY Lane3 
[2], Calibration Failed provided by D- 
PHY Lane2 
[1], Calibration Failed provided by D- 
PHY Гапе! 
[0], Calibration Failed provided by D- 
PHY LaneO 


8.10.5.17 MSK_CAL_DONE 


0x00000040 Mask for CAL_DONE(0x00000000) MSK_CAL_DONE 
0x00001040 Mask for CAL_DONE SET Mask for CAL_DONE SET 


0x00002040 Mask for CAL_DONE CLR Mask sr aia 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЛЕЛІЕЛЕІ 
O 
Eme [m 


ETEERERERERERERERERERERERERERERERES 
ви | 15 | та | па | 2 | тю» | | е |» | «| [2 | [о] 
| Мате | Reserved MSK_CAL_DONE 

е | 
пева С Ге Го Го Го Г С О Го Г ОС С ОС С Те 


Mask for CAL_DONE 


Field Name Type 7 Reset Description 
Value 


=== [urs m se — 


MSK_CAL_DONE = 0] [7], Mask for —— Done provided 
by D-PHY Lane? 
[6], Mask for Calibration Done provided 
by D-PHY Lane6 
[5], Mask for Calibration Done provided 
by D-PHY Lane5 
[4], Mask for Calibration Done provided 
by D-PHY Lane4 
[3], Mask for Calibration Done provided 
by D-PHY Lane3 
[2], Mask for Calibration Done provided 
by D-PHY Lane2 
[1], Mask for Calibration Done provided 
by D-PHY Lane1 
[0], Mask for Calibration Done provided 
by D-PHY LaneO 


8.10.5.18 МӘК CAL FAILED 
0x00000044 Mask for CAL. FAILED(0x00000000) 


0x00001044 Mask for CAL. FAILED SET Mask for САВЕ 
0х00002044 Mask for CAL_FAILED CLR Mask for Р 


| em |31 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
name = 


Reserved 


т 5 
ее PPP) PPP) PPP), 
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Reserved MSK_CAL_FAILED 


т | 
ее О | и о о ОС С С О С С ОС Ро 


Mask for CAL_FAILED 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ако С [FO [se fo 


MSK_CAL_FAILE Е 0] [7], Mask for — Done provided 
D by D-PHY Lane? 
[6], Mask for Calibration Done provided 
by D-PHY Lane6 
[5], Mask for Calibration Done provided 
by D-PHY Lane5 
[4], Mask for Calibration Done provided 
by D-PHY Lane4 
[3], Mask for Calibration Done provided 
by D-PHY Lane3 
[2], Mask for Calibration Done provided 
by D-PHY Lane2 
[1], Mask for Calibration Done provided 
by D-PHY Lane1 
[0], Mask for Calibration Done provided 
by D-PHY LaneO 


8.10.5.19 IPG RAW10 CFGO 


color in block0 for RAW10 mode in 
0x00000050 IPG(0x000003FF) IPG RAW10 CFGO 
š А color in blockO for 
0x00001050 color in МосК0 for RAW10 mode in IPG SET RAW10 mode in IPG SET 


А А color in block0 for 
0x00002050 color іп Моско for RAW10 mode in IPG CLR RAW10 mode in IPG CLR 


| em |31 | 30 | 29 | 20 [27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved blockO_bayer_b blockO_bayer_g 


пре | во o o = j 


| ви |15 | 1а | яз | 12 [ам | ој о [в | 7? | е | г | 4 |з|2|1|0 
| Мате | blockO_bayer_g blockO_bayer_r 
Type 
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color in block0 for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pee [ewe se је 


Боско bayer b [29: 20] | RW — B value in blockO for RAW10 
mode in IPG 


Боско Бауег g [19:10] | RW S/C bayer G value іп Боско for RAW10 
mode in IPG 

Боско Бауег г RW $/С OxSff bayer В value in Боско for RAW10 
mode in IPG 


8.10.5.20 IPG_RAW10_CFG1 


color in block1 for RAW10 mode in 
0x00000054 ІРС(0х000ҒЕС00) IPG_RAW10_CFG1 
А ; color in block1 for 
0x00001054 color in block1 for RAW10 mode in IPG SET ВАУ/10 mode in IPG SET 


А А color in block1 for 
0x00002054 color in block1 for RAW10 mode in IPG CLR RAW10 mode in IPG CLR 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved block1_bayer_b block1_bayer_g 


Type т р“ — 
| Мате | block1_bayer_g block1_bayer_r 
Type 


color in block1 for RAW10 mode in IPG 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


“еме ао [б 9 Í — — — _ 


block1_bayer_b [29: 20] | RW $/С bayer В value in block1 for RAW10 
mode in IPG 


block1_bayer_g [19:10] | RW S/C Ox3ff bayer G value in block1 for RAW10 
mode in IPG 

block1_bayer_r RW 5/С bayer R value іп block1 for RAW10 
mode in IPG 
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8.10.5.21 IPG_RAW10_CFG2 


color in block2 for RAW10 mode in 
0x00000058 IPG(0x3FF00000) IPG_RAW10_CFG2 
; ; color in block2 for 
0x00001058 color in block2 for RAW10 mode in IPG SET ВАУ/10 mode in IPG SET 


А : color in block2 for 
0x00002058 color in block2 for RAW10 mode in IPG CLR RAW10 mode in IPG CLR 


ва |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Reserved block2_bayer_b block2_bayer_g 


| туре | по ПОС О ПОС | 
| Reset | о | о | po | о | о | о] 
Cm | по ЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | block2_bayer_g block2_bayer_r 

пее ГТ Tel Ге eR Го е 


color in block2 for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea ІСТЕГІ но [б 9 | — _ 


block2_bayer_b [29: 20] | RW $/С Ox3ff bayer B value in block2 for RAW10 
mode in IPG 

block2_bayer_g [19:10] | RW 5/С bayer G value іп block2 for RAW10 
mode in IPG 

block2_bayer_r RW $/С bayer R value in block2 for RAW10 
mode in IPG 


8.10.5.22 IPG_RAW10_CFG3 


Other config for RAW10 mode in 
0x0000005C IPG(0x00000000) IPG RAW10 СЕСЗ 
А ; Other config for RAW10 
0x0000105C Other config for RAW10 mode in IPG SET mode in IPG SET 


А ; Other config for RAW10 
0x0000205C Other config for RAW10 mode in IPG CLR mode in IPG CLR 


| em |з1 | 30 | 29 |28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


Set/CIr 


| Туре уин вани 
_sevcr s 
| Reset | 
ШІН 
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bayer_patte 
rn_mode 


те NN M TRNE 


ее DP PPP PPP) PPP ОСЗ С Те 


Other config for RAW10 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
era [Ro sc [o ү j 
- S/C j 


bayer_pattern_mo 
de 


8.10.5.23 IPG YUV422 8 CFGO 


color in block0 for YUV422 8 mode т 
0x00000060 ІРС(0х00Ғ05А51) IPG_YUV422 8 CFGO 


color in blockO for 
0x00001060 color in block0 for YUV422 8 mode іп IPG SET YUV422 8 mode in IPG 
SET 


color in blockO for 
0x00002060 color іп block0 for YUV422 8 mode іп IPG CLR YUV422 8 mode in IPG 
CLR 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
| Мате == 


Reserved Боско у 


m) e — 


______-- | 
Fe: О A ДЕН ЕЛЕЛЕЛЕЙ 
| e |15 | 14 |з | 2 | п | ло е | е | у [е | 5 | 4 | з]2 | 1 [о 


| Мате | Боско и Боско у 
Туре 


color in Боско for YUV422 8 mode іп IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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block0_v [23:16] | RW 0хЮ €—— value in Боско for YUV422 8 
mode in IPG 


Боско и [15: 8] 0x5a Cr value іп Боско for YUV422 8 mode 
in IPG 

Ыоско y [7: 0] Y value in Бюско for YUV422. 8 mode 
in IPG 


8.10.5.24 IPG YUV422 8 CFG1 


color in block1 for YUV422 8 mode in 
0x00000064 IPG(0x00223691) IPG YUV422 8 CFG1 
color in block1 for 
0x00001064 color in block1 for YUV422 8 mode in IPG SET YUV422 8 mode in IPG 
SET 


color in block1 for 
0x00002064 color in block1 for YUV422 8 mode in IPG CLR YUV422 8 mode in IPG 
CLR 


| em 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 7 |16 


Reserved block1_v 


пе ООС ООО 
Rest | о |о |о О О О О О | о |о | 1 |о | о|о fije 
ви то |та | 1з | 12 | и [10 [о |е | 7 [6 | враз | 2 то 
| Мате | block1_u block1_y 


вези Do Dh bh Mi С 515] 


color in block1 for YUV422 8 mode in IPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кее СЕ (: [se qoc 


block1_v [23: 16] | RW 0x22 —— value іп block1 for YUV422 8 
mode in IPG 

block и [15: 8] Cr value in block! for YUV422. 8 mode 
in IPG 

block1 y [7: 0] Y value in block1 for YUV422. 8 mode 
in IPG 


8.10.5.25 IPG YUV422 8 CFG2 


color in block2 for YUV422 8 mode in 
0x00000068 ІРС(0х006ЕҒ029) IPG_YUV422 8 CFG2 
1 | lock2 for YUV422 IP ET color in block2 for 
0x00001068 color in block2 for YU _8 mode in IPG S YUV422 8 mode in IPG 
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SET 


color in block2 for 
0x00002068 color in block2 for YUV422_8 mode in IPG CLR YUV422_8 mode in IPG 
C 


Reserved block2 v 


w) ë e ОО 
ее С [ере О ОСЗ ОСЗ ОСЗ ОС ОС ОСИ ОС EN 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 
ИИ ОС 
ао Е 
= EREREREREREREEERESENENES 


Br |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16 
Nm шш 


color in block2 for Ү0У422 8 mode іп IPG 


Field Name Type н Reset Description 
Value 


== [тию se T — 


block2 v [23: 16] | RW 0x6e — I value in block2 for YUV422 8 
mode in IPG 

block2_u [15: 8] Cr value in block2 for YUV422. 8 mode 
in IP 

block2 y [7: 0] Y value in block2 for YUV422. 8 mode 
in IPG 


8.10.5.26 IPG OTHER CFGO 
0x00000070 Other config for IPG mode(0x00080050) IPG OTHER CFGO 


А Other config for IPG 
0x00001070 Other config for IPG mode SET mode SET 


8 Other config for IPG 
0x00002070 Other config for IPG mode CLR mode CLR 


ат | rere repe s | ЕЕ ее e a] 
L3 Є EE 1 


Reserved frameblanking size 


me [m o j 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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Other config for IPG mode 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келмез ЕСА no sc |o | 


frameblanking_siz | [24: 13] L Ж frame — IU size, unit: 4 bytes 
e 


lineblanking_size | [12:0] line blanking size, unit: byte 


8.10.6 Application Note 


8.10.6.1 Image Pattern Generator 


Configuration List: 


" MODE_CFG.ipg_en:ipg_en. enable the IPG mode 

= MODE CFG.ipg cfg[1]: ipg mode. 0: YUV; 1: RAW10 

= MODE CFG.ipg cfg[2]: color bar mode. 0: vertical; 1: horizontal 

= MODE CFG.ipg cfg[3]: hsync en. Enable HSync, output hvalid. Default: 1 

= MODE CFG.ipg cfg[12:4]: image width: Unit: 16 Pixel. Default: 0x078(means 1920 pixels) 
= MODE CFG.ipg cfg[20:13]: block size. Unit: 8 Line/Pixel. Default: 0x50(means 640 pixels) 
= MODE CFG.ipg cfg[29:21]: image height. Unit: 8 line. Default: 0x087(means 1080 lines) 

=" [РО RAW10 CFGO[9:0]: bayer R value т Боско for RAW10 mode in IPG 

=" [Ра RAW10 CFGO0[19:10]: bayer G value in Боско for RAW10 mode in IPG 

= РО RAW10 CFGO0[29:20]: bayer B value іп Боско for RAW10 mode іп IPG 

=" IPG_RAW10_CFG1[9:0]: bayer В value in block1 for RAW 10 mode in IPG 

s [Ра RAW10 CFG1[19:10]: bayer G value in block1 for RAW10 mode in IPG 

=" IPG_RAW10_CFG1[29:20]: bayer B value in block1 for RAW10 mode in IPG 

=" IPG_RAW10_CFG2[9:0]: bayer R value т block2 for RAW10 mode in IPG 

=" [Ра RAW10 CFG2[19:10]: bayer С value іп block2 for RAW10 mode іп IPG 

=" |PG RAW10 CFG2[29:20]: bayer B value in block2 for RAW10 mode in IPG 

s |PG RAW10 CFG3[1:0:: Бауег pattern mode: 0:B GBG... 


GRGR..; 

1: КОКС... 

GBGB..; 
авав... 
RGRG...; 
3: СКОК... 
BGBG...; 


= IPG_YUV422_8 CFGO[7:0]: Y value in Боско for YUV mode in IPG 
s [Ра YUV422 8 CFGO0[15:8]: U value in Боско for YUV mode іп IPG 
s [РО YUV422 8 CFGO0[23:16]: V value in Боско for YUV mode in IPG 
s [РО YUV422 8 CFG1[7:0]: Y value in block1 for YUV mode in IPG 
s IPG_YUV422_ 8 CFG1[15:8]: U value in block1 for YUV mode in IPG 
s IPG_YUV422_ 8 CFG1[23:16]: V value in block1 for YUV mode in IPG 
s [РО YUV422 8 CFG2[7:0]: Y value in block2 for YUV mode іп IPG 
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s ЈРа_УЏМ422 8 CFG2[15:8]: U value in block2 for YUV mode in IPG 
s IPG_YUV422_ 8 CFG2[23:16]: V value in block2 for YUV mode in IPG 
=" |PG OTHER CFGO0[12:0]: lineblanking size, unit: byte 

=" |PG OTHER CFG0[24:13]: frameblanking size, unit: 4 bytes 


YUV422-8bit Color Value: 


White Yellow Cyan Green Magenta | Red Blue Black 
Y[7:0] 235 210 170 145 106 81 41 16 
Cb[7:0] 128 16 166 54 202 90 240 128 
Cr[7:0] 128 146 16 34 222 240 110 128 


811 ММ clock control register 


8.11.1 Register Address Map 


Base address: 0х60Е00000 
Base address(Set Reg): 0x60E01000 
Base address(Clear Reg): 0х60Е02000 


[ошл [name у [ош — — | 


8.11.2 A Register description 


8.11.2.1 cgm mm ahb cfg 
0x00000020 сат mm ahb с!9(0х00000000) cgm mm ahb cfg 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 | 16 
Res 


Reserved Reserved 
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Peset уй О ОКЕ си О ОКОВ ОЕ ОС О ВОВ Е С ] 9158] 
ва (че |та [13 | 2 | п [зо [ое 7 [е | 5 аз 2 | 1 |о 


cgm_mm_a 
Reserved Reserved пана 
hb_sel 


cgm_mm_ahb_cfg 


Пн о J AANA 
аг Value 

Deme: атаа no [а [o [кее — — — — — 

желез — [Es no [А [o [nese — — — — —] 

емен _ us [Ro [л o [mee — — — — — 

емен ПІН |o [А — o [nese — — — — — 

елен _ [тл [Ro [NA fo [reena — — — — — —] 


cgm mm ahb sel | [1: 0] RW NA cgm mm ahb sel: clk mm ahb 
source , 0: 26m, 1: 96m, 2: 128m, 3: 
153. 6m, default: 210 


8.11.2.2 cgm sensorO cfg 


сот sensorÜ cfg(0x00000001) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved Reserved 


| e (че |та [яз | 12 | п | пој о [е | 7 [е | 5 |4|з 2 | 1 |о 


cgm_senso 
І0 sel 


| e 7 j у ЕКЕН БЕТІН 
ПЕ по о о о С С С С С и И Е С С С 


cgm_sensor0_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
пй Ro [NA fo [ее j| 
рз Ro [а [o јем 


Reserved cgm_sensor0_div Reserved 


емма _ [ns [Ro [Na |o [nes — — — — — 
sea Е [RO [WA |o [nes — — — — — —] 
сот senso ау [пов [AW [WA — o — [eom senso ок sonso | 
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||| clk_src/(div +1), default value = ЗЋО 


та” a m m s emm — 


cgm sensorO sel | [1: 0] сат sensor0_sel: ао source 
‚ 0: 26m, 1: 48m, 2:76 8m, 3: 96m, 
default: 2'h1 

8.11.2.3 cgm_sensor1_cfg 


cgm sensori cfg(0x00000001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved Reserved 


(Ел ОЕ a ИЕ Pn 


, cgm senso 
| Мате | Reserved cgm_sensor1_div Reserved 9 | 1 sel 


| e [= | e [r 
rese ETE и О То Ге е и То e 


cgm_sensor1_cfg 


Field Name Type | Set/Cle | Reset Description 
er Value 
pre Ro [л fo [eee 7 
ра ти [Ro [NA |o  Reemed — 
ug no |N. o [eee — _ 
mro [а [o [те  — | 
сат sensori div | [10: 8] RW NA сат sensori div: clk ѕепѕогі = 
сік src/(div +1), default value = 3'hO 


ma [Ro [NA [o ама 
сат sensori ве! | [1:0] RW NA 0х1 сат, то _ sel: А. source 
‚ 0: 26m, 1: 48m, 2:76 8m, 3: 96m, 
default: 211 


8.11.2.4 cgm_dcam_if_cfg 


cgm dcam if cfg(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 [20 | 19 | тв | 17 | 16 | 


Reserved Reserved 


га 
вези | PPP) ОС ере о СЗ С ОС НСИ СЗ С С 
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| Bi as | за | 1з | 12 | пп | по] 9, 


cgm_dcam 
Reserved Reserved 9 
И sel 


cgm_dcam_if_cfg 


БББ ЫМ ЕНІ | 
аг Value 

ЕО ЕЕ no [NA [o ООО 

кемеа — [Es no [А [o [nes SSCS 

Teena — [ng [no [А [o [еее | 

емен [пы [Ro [А — o [nes — — — — — 

емен [ra [Ro [а — o [nese — — — —] 


сат dcam if sel | [1:0] RW NA сат асат if sel: ск асат if source , 
0: 76 8m, 1: 153 6m, 2: 256m, 3: 
307 2m, default: 210 


8.11.2.5 cgm jpg. cfg 


ви o [во |» D T е [55 [аз 2 [2 [7 [ж Ге Ге [ [ле 


Reserved Reserved 


| ви |15 | 14 [13 | 12 | п [зо | о | | 7 | е | 5 | 4|з|2 | 1 |о 


cgm_jpg_s 
Reserved Reserved от Јра_- 


cgm_jpg_cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
5:24 |ғо [NA o [nes CS 
gai [Ro [а [оем 


емма ЕО [Ro [а |o ОО 
Teena [osa [RO [А [о О 
Teena mz [RO [а |o ОО 
отреза [to mw [WA [o [som ро sok ok iposouce.0: | 
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76 8m, 1: 128m, 2: 256m, 3: 307 2m, 


default: 210 


8.11.2.6 cgm mipi csi cfg 


съ [o s [s Do 2 е [55 [и 2 [2 [7 | 2 е Ге ЕЗ 


“СС 


cgm mipi csi cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 
вт: 24 so |N. [o [ее  —  — - 
а И ЗО И И 


сат. тірі. csi | [16] cgm_mipi_csi_pad_sel: clock source 
ds from pad, high active, default: 1'hO 
msg [no [NA |o [nes —  — | 
ma [Ro [NA [o [ее 


cgm mipi csi sel | [1:0] RW NA сат, Шы csi ee clk_mipi_csi source 
‚ 0: 48m, 1: 96m, 2: 153 бт, 3: 192m, 
default: 210 


8.11.2.7 cgm_cphy_cfg_cfg 


с» Ти 9 [s D 2 е [55 72 5 [2 ed 


Reserved Reserved 


Reserved 
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cgm_cphy_cfg_cfg 


Е s 
аг Value 

езен Пааа no [NA o [Reeves 

тее [si но [NA o fresa — — — 

ез — [Hé Ro NA o [ее —  — 

тее ива |o [NA |o [ее —  — — — 

Тегене,” [m3 [so [л o [ее —  — — — 


cgm cphy cfg se RW NA сат cphy с! sel: ск cphy сїй 
| source , 0: 26m, default: 1'hO 


8.11.2.8 cgm mipi csi s cfg 


съ o [oo [2s Do 2 [2s [55 2 2 [2 [7 2 е Ге [v [ 


EE | 


| Туре | 
ЕЕ Е 
e | 15 |та [яз | 12 | и [10 | о |е | 7 [6 | 5 [а | з | 2 | то 


сат тірі 
Reserved Reserved gm- p- 
се! S sel 


cgm mipi csi s cfg 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe; Пета јао [а |o [кееш — — — — —] 


— 50 И ИВ 
сот mipi csi s | [16] cgm_mipi_csi_s_pad_sel: clock source 
рад. from pad, high active, default: 1'hO 
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кеен posa [no [а [р — [ee — | 
жеме — [тл [no [а —[o — [емш CS 


cgm mipi csi s s | [1:0] RW NA сат тірі csi s sel: сіК тірі csi s 
el source , 0: 48m, 1: 96m, 2: 153 6m, 3: 
192m, default: 2'hO 


8.11.2.9 сат csi phy scan only сід 


cgm csi phy scan only 
-сі9 


| ви |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | лв | 17 | 16 
Res 


Reserved Reserved 


0x00000040 cgm_csi_phy_scan_only_cfg(0x00000000) 


Se | aa eee = 
| Reset | о | о | о (о | о | о | о |о | о | о То ОЕ o| о [о ОЗ 
"резе "| о] е | | [= | + ато 


E © 


| Туре | 


cgm_csi_phy_scan_only_cfg 


Field Name Туре | Set/Cle | Reset Description 
ar Value 
ээй so [NA [o [ее - 


Teena [ten [RO [А — o [eserves — — — — —] 
емма _ [ns [Ro [WA |o freson — — — — — 


Dese: [osa [Ro [А — o freson — — — — — 
[eserves [ti Ro [а |o [nese — — — — — ] 


cgm csi phy sca RW NA cgm csi phy scan only sel: 
n only sel сік csi phy scan only source , 0: 
51 2m, default: 1'hO 


8.12 MM AHB control register 


Base address: 0x60D00000 
Base address(Set Reg): 0x60D01000 
Base address(Clear Reg): 0x60D02000 
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[ошл рты | 


8.121 AHB EB 


0x00000000 AHB_EB(0x00000000) AHB_EB 
0x00001000 AHB_EB SET AHB_EB SET 


0x00002000 AHB_EB CLR AHB_EB CLR 


| em |31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


| Туро | m SS 


ЕШ 


[UU 
— a eee 
"рын ее нн н е + + 


p = pa Ed үй De 
P 
Reserved 
ня ка = Е: 
ES BEN |... 
Sevei | по 


AHB_EB 


Field Name Type | Set/Cle | Reset Description 
ar Value 
freseved forn |R [sc р ООО 
CKG_EB fe) [Rw [sc |0 | clk_top mdoule clock enable 


рак [ы —[m sc [o расон ево 
сыз [м [mw [sc [o [ей easier apb cock отво 
[ses [а [mw [зс |° | cid eosierapb dock enable — — | 
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OPE fa [м sc [o [оозе | 


peers — [п —[m [sc | [ip oge soekers — — — — 
[powers [п [mw [sc [0 [тке — — — À] 


8.122 АНВ RST 


се ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЕЕЛЕСЛЕЛЕЛЕ 
| Мате | Reserved 
~ [m 


ск 
а 
50 
ЕТ 
RS 
T 


R' 


Preset | [о „о ЗА СВ о НС О ОС ОС ОС С Ро НСИ СИ 


AHB_RST 


Field Name Type | Set/Cle | Reset Description 
ar Value 


В fse | | — j] 
CPP_SOFT_RST | [15] RW S/C DCAM/JPG/CPP module soft reset 
_MASK with АХ! master VALID masked 
JPP_SOFT_RST_ | [14] RW S/C 
MASK 


DCAM_SOFT_RS | [13] RW S/C 

T MASK 

CSI 5 SOFT HRS | [12] RW S/C csi1 receiver apb interface soft eset, 

T active high 

CSI SOFT RST [11] RW S/C с50 receiver apb interface soft eset, 
active high 

AXI MM MTX S | [10] RW S/C mm nic400 mtx soft reset, only for 

OFT RST debug, active high 

CKG SOFT RST RW S/C clock top module soft rest, only for 
debug, active high 

V0.9 
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JPG_SOFT_RST Es Rn СЛЕ jpg soft reset, active high 


ISP. а _SOF | [7] isp soft reset for config registers, active 

T RS high 

БЕ -CFG_SOFT_ eee „| B soft reset for config registers, active 
high 

ISP LOG SOFT | [5] isp soft reset for logic design, active 

RST high 


CPP SOFT RST [jg [Rw [sc jo | cpp | cpp softreset, active high | reset, active | cpp softreset, active high | 


DCAM1_SOFT_R ОСС Сн dcam0 soft reset, active high 
ST 
ee перо dcam1 soft reset, active high 
T 
DCAM AXIM SO | [1] RW S/C dcam axi master soft reset, active high 
FT RST 
PCAM ALL SOF we ЕЕ dcam all module soft reset, active high 
T_RST 


8.12.3 СЕМ СКС CFG 


се [o 9o [2 T5 [ 2 2 ЕЈ [5] 2 2 [ж [ә [8 | е 


Reserved 


Eme [Um 


кн Sooo 
s| — — 
LTIYFSESESERERERERENEREREREREREREREN 


GEN CKG CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез [эге [o sc [о 


ща "n 5 CK БЕН ЕЛЕС Еа с51_гесемег apb clock enable 
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МІРІ CSI ска. mom И с50 receiver apb clock enable 
EN 

ISP AXI CKG E BUE БЕК E isp ахі clock enable 

N 


сты [2] RW $/С camera sensor 1 clock enable from 
clock top 

шн CKG_ | [1] camera sensor 0 clock enable from 
clock top 

N CFG_CKG csi phy (2p2l and 4lane) configure 
clock enable 


8.124 МІРІ CSI2 CTRL 


0x0000000C MIPI CSI2 CTRL(0x0000000E) MIPI CSI2 CTRL 
0x0000100C MIPI CSI2 CTRL SET MIPI CSI2 CTRL SET 


0x0000200C MIPI CSI2 CTRL CLR MIPI CSI2 CTRL CLR 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


| 427 
о o ooo ЕЖЕН 
ETEERERERERERERERERERERERERERERERES 
ви | 15 | та | па | 2 |" | о | [s|] |» | „| [| [о] 


Reserved MIPI CPH MIPI CPH 
Y SEL1 Y SELO 


| Type | CEARA 
| с" ООО ООО ОИ 
Peset | о Ng 


MIPI_CSI2_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ес С [FO [se fo 


CSI 2P2L TEST = csi_receiver_0 read —— from 

DOUT MS SEL csi 2p2l testdout m or testdout s in 4 
lane mode 

hi _CPHY_SEL | [3: 21 csi_receiver 1 control register : 
2'b10 :select 4lane 2'b00 :select 
2p2lane *-S 201: select 2p2lane *- 
М 2'b11: 2р2апе _M апа S 
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MIPI CPHY SEL | [1: 0] RW S/G 0x2 csi_receiver 0 control register : 

0 2510 :select Шапе 2'b00 :select 
2p2lane “8 2501: select 2p2lane *- 
М 2'b11: 2p2lane _M and _S 


8.125 Сов threhold mm 


Qos_threhold_mm(0x00000000) 
| Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
Name | кее O 


Reserved 
Type 
Set/Clr S/C 
| ви [15 та | 1з | 12 | 11 [лоо |в [7 [е] 5 а із {г | 1 [о | 


| С ООС [| - j 
вези СТ В С ОЗ ОС С 


Qos_threhold_mm 


Field Name Type 4 Reset Description 
Value 


ре Е И И 


ar_gos_threhold_ ee read transaction urgency Qos threhold 
mm 
aw_qos_threhold_ [on |“ ° — write transaction urgency Qos threhold 
mm 


8.12.6 MM LP DISABLE 


са Jor [eo [ee [e е 3 2 2 ЕН [ж е Ге [т Гей 


Reserved 


ПО 


Reserved cg cg mm 


V0.9 Spreadtrum Communications, Inc., Confidential and Proprietary 2512 of 2522 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832E Device Specification 


ее С Ре Ре О ОС ере О ОС ОС ОС ОС СЗ С Те 


disable Ip control 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eg ЕЕ ВИ 
cgm_clk_isp_auto | [2] == auto gate еп 
_gate_en 
сот mm тіх 50 | [1] RW S/C nic400 mtx $0 clock auto gate en 
_auto_gate_en 


mm lpc disable [o] [Rw [sc |0 | mm Ipc bypass for mm sys light sleep 


8.127 MM_LPC_CTRL_DCAM 


съ [о [s Do e [2s [55 [2 T [2 2 2 E Ге v е 
ір 


Reserved 


ETEEREREREREREREREREREREREREREREN 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


lp num dcam 


е Та 


MM ІРС CTRL ОСАМ 


Field Name Type а Reset Description 
Value 


Lee — ROA 


еее = 


cycle 
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8.128 ММ LPC СТВІ ISP 


0x0000001C MM LPC CTRL ISP(0x00010080) MM LPC CTRL ISP 


Reserved 


| вези | о [o | о |о | о | о |о | о | о | о | о |о | о | о | о] 
| ви | 15] 14 |з | 12 | п | по | о | е | у | е | 5 | а | за |1 |о 
Name | mm SS f£ 


lp num isp 


вези EN 


MM LPC CTRL ISP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pee [eme qe |9 - 
meum qm [m e Ç БА - 


cycle 


8.12.9 MM_LPC_CTRL_JPG 


съ о | Do e [5s [25 2 [2 2 [ж D T Г |] 


Reserved 


"вези | | ОС С О ОСЗ ОС ОС О ОСЗ ОС ОС О СЗ ОСЗ 
ви | 5 С | па Е ЕС о С | | е ОС еа [2 СЗ СО 


lp num jpg 


eel PPP) PP) mr ОС ОС СЗ СЗ 


MM_LPC_CTRL_JPG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ ЕВЕ [RO [NA 9 —- 
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lp num jpg [15: 0] m2 port enter low power idle clock 
cycle 


8.12.10 ММ LPC CTRL CPP 


0x00000024 MM LPC CTRL CPP(0x00010080) MM LPC CTRL CPP 


Reserved 


"вези | | ОС С О ОС ОСЗ ОС О ОСЗ ОСЗ ОС ОС О ОСЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
E осу АЛЕН 


lp num срр 


Peel PPP) >) mht) СЗ 


MM_LPC_CTRL_CPP 


Field Name Type | Set/Cle | Reset Description 
ar Value 


СЕ С pe Jo 
е 8 СИЕ" ЕИ с 


"E num cpp [15: 0] БАЙ m3 РОМ enter low power idle clock 
cycle 


8.12.11 MM_LPC_CTRL_MTX_SO 


0x00000028 MM_LPC_CTRL_MTX_S0(0x00010080) MM ІРС CTRL МТХ SO 


Reserved 


Peset | о [o | о |о | о | о |о [о оо [о |о | о | о || 
| ви | 15] 14 [13 | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 


Ір num тіх 50 


вазе Та 


MM ІРС CTRL МТХ 50 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


ІСІ: БЕРЕН emm [а |р [| — Jj 


р еб тіх 50 [16] nic400 mtx 50 port Ipc enable 
Ip num_mtx_s0 [15: 0] s0 port enter low power idle clock cycle 


8.13 GPU APB control register 


8.13.1 Register Address Map 


Base address: 0x60100000 
Base address(Set Reg): 0x60101000 
Base address(Clear Reg): 0x60102000 


СТИ [rame | 


0x000C GPU_NIC400_GPU2PUB_S | GPU_NIC400 GPU2PUB SLV LP CFG:Memor 
LV LP CFG y interface 


8.13.2 Register description 


8.13.2.1 APB_RST 


се 2122 е [25 ee ЕНЕЛ Ге КА ЕС 


Reserved 


е [Um 


EE но 
Peset 19] оо око окото sedere ОВ ста кози 9153] 
mee EEG E БЕСТ ВИЗА Е БОНСС ЕС ER Е ЕЛ 


Reserved 
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a 


LTREREREREREREREREREREREREREREREREN 


APB RST 


Field Name Type us Reset Description 
Value 


GPU SOFT RST gpu F reset control 
0 : no effect 
1 : reset 


8.13.22 АРВ СІК СТВІ 


APB CLK CTRL(0x00000002) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 [23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Nm Pee 


Reserved 
Set/Clr 


Reserved CLK_GPU_DIV erv CLK_GPU_SEL 


тэ me 
Pe ET Г Ге EE Го Го СЗ С Ге Го ОС 


APB_CLK_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


em feen o e o [ses — 


CLK_GPU_DIV [6: 4] gpu clk div ratio 
clk_gpu = clk_src/(div +1), default 
r=... 2'h0 


CLK_GPU_SEL [2: 0] ан ______ 600M 
3:512M 
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2: 384M default 
1: 307.2M 


8.13.2.3 APB_BARRIER_CTRL 


| 0х00000008 | APB_BARRIER_CTRL(0x00000001) APB_BARRIER | APB BARRIER CTRL | 


0x00001008 APB BARRIER CTRL SET АРВ uc. EL 


0x00002008 APB BARRIER CTRL CLR ть, 


| ви |з1 | зо | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | Reserved 


[sec s ала 
| еве | о | о | о О | о | о | о |о | о | о | АШ ИНЕ ВЕ 
| ви (че |та [13 | 12 | п | оо | а | у Је | 5 | 4 |з|2 | 1 |о 


па — 00 


ъв Да 
ЕСІ он 2” 
Peset | о | о | о ро фо | о [о |о| о То [о [ооо [о | 


APB_BARRIER_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


gpu_barrier_disab E NM gpu barrier disable disable 
le en 1: gpu barrier disable enable 
8.13.2.4 GPU NIC400 GPU2PUB SLV LP СЕС 


0x0000000C ОРО МІС400 GPU2PUB SLV LP CFG:Memory | СРО NIC400 GPU2PUB _ 
interface(0x00000002) SLV LP CFG 


GPU NIC400 GPU2PUB 
GPU NIC400 GPU2PUB SLV LP CFG:Memory = = - 
interface SET SLV_LP_CFG:Memory 


interface SET 


GPU_NIC400_GPU2PUB _ 
SLV_LP_CFG:Memory 
interface CLR 


Exam И ee ЕН es rn Een eee n] e] e t CU 
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Dm] 
и і“ 


| B 


вези Г ГТ 


GPU_NIC400_GPU2PUB_SLV_LP_CFG:Memory interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[wei [зїї [o ЕСИ СО ЕО 


nic400_gpu2pub_ | [1] RW S/C 0х1 Low Power Mode Enable. 
slv_Ip_eb 0: Deactive. 

1: Active. 
nic400_gpu2pub _ RW S/C Force to Low Power Mode. 
зм lp force 0: Deactive. 


8.13.2.5 GPU LPC NUM CFG 


| 0х00000010 | GPU LPC NUM CFG(0x00000080) | GPU LPC NUM СЕС | LPC NUM CFG 


0x00001010 GPU LPC NUM CFG SET ET ai м _CFG 


0x00002010 GPU_LPC_NUM_CFG CLR Б насеље 


| ви | st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | zo | 19 | 18 | 17 | 16 | 


Reserved 


Peset | о | о | о |о | о | о | о |о | о | о | о |о | о | ој о [о 
| ви | 15 | 14 |з | 12 | п | по | о | в | у | е | 5 | 4 | за | 1 [о 
| Name | 
| Type | 


дри 5у5 Ір пит 


Туре RW 
Зеуси S/C 
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GPU_LPC_NUM_CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


эп |o sc |o [nes CS 
gpu sys lp num | |15: 0) RW S/C 0x80 Delay between cact and creq. Up to 
65536 cycles. Default value is 0. 
8.13.2.6 GPU NIC400 QOS 
GPU NIC400 QOS:Memory 
0x00000014 interface(0x00000000) GPU NIC400 QOS 
: А GPU NIC400 QOS:Memo 
0x00001014 GPU МІС400 QOS:Memory interface SET 


. " GPU МІС400 QOS:Memo 
0x00002014 ОРО МІС400 QOS:Memory interface CLR ry interface CLR 


| em |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 


Reserved 
55 
е! 


те KENNEN 7 


Set/CIr S/C 


T 
ETEEREREREREREREREREREREREREREREREN 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


| Name | awqos threshold gpu arqos threshold gpu arqos gpu 


ОРО NIC400 QOS:Memory interface 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena СЕ но se |o [mesa — — — — —] 


gpu qos sel [16] RW S/C ари qos sel: 
0: sprd qos 
1: gpu own qos 


awqos threshold | [15: 12] НЕГЕ AW qos threshold register 
gpu 
агдоз threshold | [11:8] БЕЛА ЛЕ AR qos threshold register 
gpu 


[messe [ma [т [sc 9 ЕЕ СЕ 
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8.13.2.7 GPU_CGM_FDIV_NUM 
0x00000018 GPU CGM FDIV NUM(0x00000000) GPU CGM FDIV NUM 


0x00001018 GPU СОМ FDIV. NUM SET ен аи. 


0х00002018 GPU_CGM_FDIV_NUM CLR GPU_CGM_FDIV_NUM 


| em |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | 1 | 17 | 16 
[Name | — m 


Reserved 


| Туре уин ва 


ETEERERERERERERERERERERERERERERERES 
ви | 15 | та | па | 2 |" | пој » | | | ЕЕЕ 
те | 
пева | Ee Ee Го Го То EE E- С С и о С То 


GPU_CGM_FDIV_NUM 


Field Name Type | Set/Cle | Reset Description 
ar Value 


“еме [ora [RO [б р ЕО 


cgm_gpu_fdiv_nu | [3: 0] RW 5/С GPU core clock fraction div's 
m numerator 
8.13.2.8 GPU_CGM_FDIV_DENOM 


0х0000001С GPU_CGM_FDIV_DENOM(0x00000000) “а БЕНӘ 
0x0000101C GPU_CGM_FDIV_DENOM SET SPU GaN EEN БЕНӘ 


0х0000201С GPU_CGM_FDIV_DENOM CLR У 


| ви |з1 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 1 | 17 | 16 
Мате | 42-2 


Reserved 


~ [om 


пе е 
Cer Е | за | па | 2 | п | о С е С е СЗ Е 
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Се [ey мо 
вези [o [> о [ [| 


GPU_CGM_FDIV_DENOM 


Field Name Type | Set/Cle | Reset Description 
ar =. 


cgm gpu fdiv de | [3:0] -— c O— core clock fraction div's 
nom denuminator 
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